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PROBLEM TO BE SOLVED: To improve the recording density 
and recording capacity in hologram recording and to downsize a 
recording device or reconstructing device for the same. 
SOLUTION: The hologram recording device (100) is provided 
with a spatial optical modulator (15) which is arranged in an 
optical path of signal light (L1), is divided to a plurality of cell 
blocks (151) arrayed in a matrix form and is divided to a 
plurality of cells (152) arrayed in a matrix form and is 
modulatable in the units of these cells and control means (16) 
which controls the spatial optical modulator so as to modulate 
the signal light according to each of a plurality of the recording 
information to be recorded in a recording medium (200). A 
plurality of the modulation units (153) existing within the same 
cell block are not formed as the cell patterns which are the 
same as each other. A plurality of the cell blocks of the pitch 
greater than a pixel pitch are simultaneously or successively 
turned on/off and therefore the spacing between the zero order 
light and the higher order light can be narrowed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source for record which irradiates light source light, and the 1st optical system which 
divides the light source light this irradiated into signal light and a reference beam, While being divided into 
two or more cell blocks which have been arranged at the optical path of said signal light, and were arranged 
in the shape of a matrix, each cell block MxN However, M and N are divided into two or more eels arranged 
in the shape of [ two or more / of natural number) ] a matrix, respectively. (— with the space optical 
modulator which can be modulated in the unit of this eel The 2nd optical system which draws the signal 
light which passed this space optical modulator, and said reference beam on a hologram record medium, It 
responds to each of two or more recording information which should be recorded on said hologram record 
medium. It has the control means which controls said space optical modulator to perform the modulation to 
said signal light by making into a modulation unit 1 or two or more eels which occupy the part in said each 
cell block. As opposed to the record section corresponding to said cell block [ control means / said ] on said 
hologram record medium The hologram recording device characterized by controlling said space optical 
modulator to record said two or more recording information in piles almost simultaneously by the signal 
light modulated per two or more modulations which have the eel pattern which is different from each other 
while existing in said cell block. r . 

[Claim 2] Said space optical modulator is a hologram recording device according to claim 1 characterized 

by recording said recording information on juxtaposition about said each cell block. 

[Claim 3] Said modulation unit is a hologram recording device according to claim 1 or 2 characterized by 

consisting of two or more eels arranged by the predetermined pattern in said each cell block. 

[Claim 4] Said modulation unit is a hologram recording device according to claim 3 characterized by 

consisting of two or more eels arranged in said each cell block in the shape of [ of nxm (however, n the 

natural number below N and m the natural number below M and n+m<N+ M) ] a matrix. 

[Claim 5] Said modulation unit is a hologram recording device according to claim 1 or 2 characterized by 

consisting of each eel in said each cell block. 

[Claim 6] Said control means is a hologram recording device given in any 1 term of claims 1-6 characterized 
by controlling said space optical modulator to carry out a binary modulation according to the binary data 
which are said modulation unit and said recording information shows. 

[Claim 7] Said control means is a hologram recording device given in any 1 term of claims 1-5 characterized 
by controlling said space optical modulator to carry out multi-level modulation according to the gradation 
data which are said modulation unit and said recording information shows. 

[Claim 8] A hologram recording device given in any 1 term of claims 1-7 characterized by having further 
the 3rd optical system to which it is arranged at the optical path of said signal light between said 1st optical 
system and said space optical modulators, and the path of said signal light is made to expand, and the 4th 
optical system which it is arranged [ optical system ] at the optical path of said signal light between said 
space optical modulators and said hologram record media, and makes the path of said signal light change. 
[Claim 9] The include-angle multiplex system which changes into said hologram record medium whenever 
[ incident angle / of said signal light which carries out incidence ], and performs multiplex record, The 
reference beam phase multiplex system which changes the phase of said reference beam and performs 
multiplex record, the reference beam amplitude multiplex system which changes the amplitude of said 
reference beam and performs multiplex record, The multiplex record by at least one method among the 
reference beam polarization multiplex system which changes polarization of said reference beam and 
performs multiplex record, and the depth of focus multiplex system which changes into said hologram 
record medium the depth of focus of said signal light which carries out incidence, and performs multiplex 
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record A hologram recording device given in any 1 term of claims 1-8 characterized by being carried out to 
said same record section. 

[Claim 10] It is the hologram regenerative apparatus which reads said recording information from said 
hologram record medium recorded on any 1 term of claims 1 -9 by the hologram recording device of a 
publication. The light source for playback which irradiates the playback illumination light at said hologram 
record medium, and a light-receiving means to receive the playback light based on said playback 
illumination light from said same record section corresponding to said same cell block in said hologram 
record medium, The hologram regenerative apparatus characterized by having a reading means to read said 
two or more recording information recorded on said same record section in piles, based on the received this 
playback light. 

[Claim 11] It is the hologram regenerative apparatus according to claim 1 1 which said light-receiving means 
receives simultaneously the playback light corresponding to said two or more recording information 
recorded on said same record section in piles, and is characterized by the aforementioned reading means 
reading simultaneously said two or more recording information recorded on said same record section in 
piles based on the playback light received by this coincidence. 

[Claim 12] The aforementioned reading means is a hologram regenerative apparatus according to claim 10 
or 1 1 characterized by reading said recording information to juxtaposition about said record section 
corresponding to said each cell block. 

[Claim 13] The aforementioned reading means is a hologram regenerative apparatus given in any 1 term of 
claims 10-12 characterized by reading said two or more recording information which detected the center-of- 
gravity location of the dark space in said received playback light from said same record section, or a bright 
section, and was modulated per said two or more modulations in said same cell block based on the this 
detected center-of-gravity location. 

[Claim 14] The aforementioned reading means is a hologram regenerative apparatus given in any 1 term of 
claims 10-12 characterized by detecting the optical part from the predetermined field in said same record 
section among said received playback light, and reading said recording information based on the this 
detected optical part. 

[Claim 15] The aforementioned readin^means is a hologram regenerative apparatus given in any 1 term of 
claims 10-12 characterized by reading said two or more recording information which detected the light-and- 
darkness pattern of said received playback light from said same record section, and was modulated per said 
two or more modulations in said same cell block based on the this detected light-and-darkness pattern. 
[Claim 1 6] The aforementioned reading means is a hologram regenerative apparatus given in any 1 term of 
claims 10-12 characterized by reading said two or more recording information which detected said received 
playback luminous-intensity distribution from said same record section, and was modulated per said two or 
more modulations in said same cell block based on the this detected intensity distribution. 
[Claim 1 7] It is the hologram regenerative apparatus according to claim 1 6 which said recording information 
shows the gradation data by which multi-level modulation was carried out, and is characterized by the 
aforementioned reading means reading said gradation data based on said detected intensity distribution. 
[Claim 1 8] The aforementioned reading means is a hologram regenerative apparatus given in any 1 term of 
claims 10-12 characterized by reading said two or more recording information which detected the total 
quantity of light of said received playback light from said same record section, and was modulated per said 
two or more modulations in said same cell block based on the this detected total quantity of light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention irradiates signal light through a space optical modulator (Spatial 
Light Modulator) at a hologram record medium, and belongs to the technical field of the hologram 
regenerative apparatus which reproduces information from the hologram recording device which records 
information, and this hologram record medium. 
[0002] 

[Description of the Prior Art] Conventionally, in a hologram recording device, it consists of liquid crystal 
equipment etc., for example, and a signal light slack laser beam is irradiated by the space optical modulator 
which becomes irregular according to the recording information which should be recorded. The flat-surface 
array of the eel is carried out at the shape of a matrix, and especially a space optical modulator is changing 
light transmittance according to recording information for every eel, and modulates signal light here. 
Outgoing radiation of the modulated signal light is carried out at a different outgoing radiation include angle 
by the diffraction phenomena in a eel with a detailed pitch as two or more diffracted lights, such as zero- 
order light and primary light. Under the present circumstances, an outgoing radiation include angle is 
prescribed by the pitch of the eel which is a modulation unit. And the signal light modulated by the space 
optical modulator constituted in this way and the reference beam which does not pass through a space 
optical modulator are made to interfere on a hologram record medium. Thereby, it is constituted so that 
recording information may be recorded on a hologram record medium as a wave front. 
[0003] Thus, according to the constituted hologram recording device, the zero-order light and primary light 
(1 [for example, ] of the primary light to generate [ two or more ]) as a signal light from a' space optical 
modulator are irradiated in the record section of diameter extent of 1mm on a record medium, for example. 
Under the present circumstances, record which became independent, respectively is enabled by changing a 
part of parameters, such as whenever [ illuminating- angle / of the signal light to a record medium ]. For this 
reason, it is supposed that information is recordable by high density. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the cell size or pixel pitch size in a space optical 
modulator is made small, spacing of the differences of an outgoing radiation include angle and also these 
condensing locations on a hologram record medium will spread between the zero-order light and primary 
light by the diffraction. Therefore, the need of enlarging area of the record section in the hologram record 
medium with which these diffracted lights are irradiated arises. Or the need of enlarging optical system by 
the side of a space optical modulator aQd< its outgoing radiation etc. arises. And in order to record on the 
record section of a large area especially, the powerful light sources, such as semiconductor laser equipment 
of huge power, are needed, and this is seen from practical viewpoints, such as cost, and is very 
disadvantageous. Therefore, when the cell size or pixel pitch size in a space optical modulator is made 
small, raising stopping a hologram recording device small or recording density has the trouble of becoming 
practice top difficulty. 

[0005] On the other hand, in having enlarged cell size or pixel pitch size, although the outgoing radiation 
angular difference or spacing of zero-order light and primary light narrows, storage capacity or amount of 
information recordable on a hologram record medium will fall fundamentally according to buildup of the 
pitch of a eel or a pixel shortly. 

[0006] In the hologram regenerative apparatus which reproduces recording information as mentioned above 
a hologram recording device and after this, satisfying simultaneously various requests, such as the request 
which avoids enlargement of equipment, a request which raises recording density, a request which increases 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2003-337523,A [DETAILED DESCRIPTION] 



Page 2 of 14 



storage capacity, a request of the low electrification in the light source, simplification of an equipment 
configuration or device control, or simplification, has the trouble of being difficult, theoretically or 
technically. 

[0007] It is possible for this invention tq, be made in view of the trouble mentioned above, and to raise 
recording density and storage capacity, and let it be a technical problem to offer the hologram recording 
device and hologram regenerative apparatus suitable for a miniaturization. 
[0008] 

[Means for Solving the Problem] The light source for record which irradiates light source light in order that 
the hologram recording device of this invention may solve the above-mentioned technical problem, It is 
arranged at the 1 st optical system which divides the this light source light irradiated into signal light and a 
reference beam, and the optical path of said signal light. While being divided into two or more cell blocks 
arranged in the shape of a matrix, each cell block MxN However, M and N are divided into two or more eels 
arranged in the shape of [ two or more / of natural number) ] a matrix, respectively. (— with the space optical 
modulator which can be modulated in the unit of this eel The 2nd optical system which draws the signal 
light which passed this space optical modulator, and said reference beam on a hologram record medium, It 
responds to each of two or more recording information which should be recorded on said hologram record 
medium. It has the control means which controls said space optical modulator to perform the modulation to 
said signal light by making into a modulation unit 1 or two or more eels which occupy the part in said each 
cell block. As opposed to the record section corresponding to said cell block [ control means / said ] on said 
hologram record medium Said space optical modulator is controlled to record said two or more recording 
information in piles almost simultaneously by the signal light modulated per two or more modulations 
which have the eel pattern which is different from each other while existing in said cell block. 
[0009] According to the hologram recording device of this invention, at the time of the actuation, the light 
sources for record, such as semiconductor laser equipment, irradiate light source light, such as a laser beam. 
The 1st optical system divides this light source light into signal light and a reference beam. Here, the space 
optical modulator which has been arranged, for example, is constituted from liquid crystal equipment etc. by 
the optical path of signal light performs the modulation to signal light by making into a modulation unit 1 or 
two or more eels which occupy the part in each cell block under control by the control means according to 
each of two or more recording information which should be recorded. Then, the 2nd optical system draws 
this modulated signal light and the reference beam separated by the 1st optical system on a hologram record 
medium. Consequently, on a hologram record medium, recording information is recorded by interference 
with these signals light and a reference beam as a wave front. 

[0010] Here, the space optical modulator is divided into two or more cell blocks arranged in the shape of a 
matrix. Furthermore, this cell block is divided into two or more eels arranged in the shape of [ of MxN ] a 
matrix. And it is specified that it has a eel pattern which two or more modulation units which exist in the 
same cell block consist of 1 or two or more eels, respectively, and is mutually different. For example, each 
cell block consists of an array of the eel of every five every direction as M=N=5, a modulation unit consists 
of every four every direction or every three eels in the starting cell block in this case, and it has a mutually 
different eel pattern. Or for example, each cell block consists of an array of the eel of every five every 
direction as M=N=5, and a modulation unit consists of one eel in this case, and it has a mutually different 
eel pattern. 

[001 1] Thus, at the time of the actuation, by the signal light modulated per two or more modulations which 
exist in the same cell block concerned under control by the control means to the same record section on the 
hologram record medium corresponding^ the same cell block, the space optical modulator which it is 
constituted and can be modulated in the unit of a eel gets mixed up, and records two or more recording 
information in piles. 

[0012] And actuation which carries out sequential record of two or more recording information in piles is 
performed to the same record section corresponding to such same cell block almost simultaneously 
simultaneous about each of two or more cell blocks which a space optical modulator has. For example, 
about all the cell blocks of every 65 every direction, in such a modulation unit, the actuation which carries 
out sequential record gets mixed up simultaneous, and is performed. 

[0013] In addition, the record area in a hologram record medium may be relatively set up greatly to signal 
light, and same record may be performed for the record over two or more record sections corresponding to 
such two or more cell blocks to other parts of the hologram record medium concerned after activation to 
some hologram record media. Or after the record over two or more record sections corresponding to such 
two or more cell blocks, after changing serially the include angle of signal light, a phase, amplitude of a 
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reference beam, etc., the record over two or more same record sections may be repeated similarly, and may 
be performed. 

[0014] According to this invention the above result, extent of diffraction of the signal light in a space optical 
modulator is specified, namely, it becomes a comparatively large pitch in a cell block to specify the 
difference of the outgoing radiation include angle of high order light, such as zero-order light or primary 
light, and secondary light, for this reason — for example, compared with the case of the hologram recording 
device which specifies diffraction with the comparatively small pitch in each eel, the difference of the 
outgoing radiation include angle of high order light, such as extent of diffraction, i.e., zero-order light, 
primary light, and secondary light, can be notably made small. On the other hand, two or more recording 
information modulated per two or more modulations included in the same cell block concerned is recorded 
in piles almost simultaneously in the same record section corresponding to the same cell block. For this 
reason, about recording density, it can raise to the same extent as the case where each eel is recorded as a 
modulation unit, for example. 

[0015] Thus, raising recording density and enlarging storage capacity by this according to this invention, 
magnitude, such as area of optical system, such as a space optical modulator and the 2nd optical system, and 
a hologram record medium, can be suppressed small, and small lightweight-ization of the whole equipment 
is attained. Furthermore, also about the light source for record, it has been the thing of low light 
reinforcement enough relatively, and is very advantageous from viewpoints, such as cost. In addition, since 
it can record in piles just before or after the same record section, fixing the optical path of signal light or a 
reference beam, a phase, etc. as compared with the case where various kinds of multiplex system mentioned 
above performs multiplex record, an equipment configuration and its control can be simplified. 
[0016] In one mode of the hologram recording apparatus of this invention, said space optical modulator 
records said recording information on juxtaposition about said each cell block. 

[001 7] According to this mode, the advantage of the hologram record medium as memory of a distributed 
method is efficiently employed effectively by recording on juxtaposition about each cell block. 
[001 8] However, a series of actuation which carries out sequential record per modulation in each cell block 
may be carried out to every [ two or more cell blocks they are not / cell blocks / all ], or each cell block 
[ every ] sequence, for example from the relation between the space optical modulator which consists of 
liquid crystal equipment etc., the size of optical system, etc. 

[0019] Said modulation unit consists of two or more eels arranged by the predetermined pattern in said each 
cell block in other modes of the hologram recording apparatus of this invention. 

[0020] According to this mode, record is performed in modulating signal light in the modulation unit which 
consists of two or more eels arranged by the predetermined pattern in each cell block. For this reason, an 
optical pattern, optical intensity distribution, etc. which should be beforehand acquired corresponding to the 
predetermined pattern concerned at the time of playback, Relation with the content (for example, multiple 
value which also applied medium level to binary [ of "0" or "1" ], or these) of the recording information 
recorded in the modulation unit and this modulation unit In case a hologram record medium is actually 
reproduced by specifying by simulation etc., experimental, experiential, theoretical, and the recording 
information recorded on each record section can be specified according to a modulation unit, and the content 
of this recording information can be specified further. That is, recording information becomes refreshable 
from the hologram record medium concerned. 

[0021] Said modulation unit may consist of two or more eels arranged in said each cell block in the shape of 
[ of nxm (however, n the natural number below N and m the natural number below M and n+m<N+M) ] a 
matrix in this mode. 

[0022] Thus, if constituted, the predetegnined pattern applied per modulation will turn into a rectangle of 
nxm somewhat smaller than the cell block which makes a rectangle or a square, or a square pattern. For this 
reason, relation with the content of the recording information recorded comparatively simply in the optical 
pattern, the modulation unit, and this modulation unit which should be beforehand acquired corresponding 
to the predetermined pattern concerned at the time of playback can be specified by experimental, 
experiential, theoretical, simulation, etc. And the number of recording information recordable on the record 
section corresponding to this same cell block can also be made to increase by piling up the pattern of a 
rectangle or a square mutually within the same cell block. By these, it becomes a hologram record medium 
recordable by high density about recording information, and becomes certainly refreshable about this 
recording information further. 

[0023] Or in other modes of the hologram recording apparatus of this invention, said modulation unit 
consists of each eel in said each cell block. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2003-337523,A [DETAILED DESCRIPTION] 



Page 4 of 14 



[0024] According to this mode, record is performed in modulating signal light in the modulation unit which 
consists of each eel in each cell block. For this reason, an optical pattern, optical intensity distribution, etc. 
which should be beforehand acquired corresponding to each eel concerned at the time of playback, Relation 
with the content (for example, multiple value which also applied medium level to binary [ of "0" or "1" ], or 
these) of the recording information recorded in the modulation unit and this modulation unit In case a 
hologram record medium is actually reproduced by specifying by simulation etc., experimental, experiential, 
theoretical, and the recording information recorded on each record section can be specified according to a 
modulation unit, and the content of this recording information can be specified further. That is, recording 
information becomes refreshable from tjie hologram record medium concerned. 

[0025] Said control means is said modulation unit, and controls said space optical modulator by other modes 
of the hologram recording apparatus of this invention to carry out a binary modulation according to the 
binary data which said recording information shows. 

[0026] According to this mode, it is high-density and the recording information which shows binary data 
can be recorded on a hologram record medium. 

[0027] Or said control means is said modulation unit, and controls said space optical modulator by other 
modes of the hologram recording apparatus of this invention to carry out multi-level modulation according 
to the gradation data which said recording information shows. 

[0028] According to this mode, it is high-density and the recording information which shows gradation data 
can be recorded on a hologram record medium. 

[0029] In other modes of the hologram recording device of this invention, it has further the 3rd optical 
system to which it is arranged at the optical path of said signal light between said 1st optical system and said 
space optical modulators, and the path of said signal light is made to expand, and the 4th optical system 
which it is arranged [ optical system ] at the optical path of said signal light between said space optical 
modulators and said hologram record media, and makes the path of said signal light change. 
[0030] According to this mode, since it has the 3rd optical system and the 4th optical system, the path of the 
signal light at the time of passing the space optical modulator by the path of light source light which is 
minor diameters comparatively, such as semiconductor laser light, arranged among both ** can be suitably 
adjusted according to the magnitude of a space modulator, for example. While the degree of freedom of the 
specification concerning the space optical modulator which follows, for example, consists of liquid crystal 
equipment etc. increases, the space optical modulator of the number of eels required for the hologram 
recording device concerned can be supplied easily. In addition, it is also possible to change the include angle 
of signal light etc. according to the 3rd optical system or the 4th optical system for adjustment or include- 
angle multiplex record. 

[003 1 ] In other modes of the hologram recording device of this invention The include-angle multiplex 
system which changes into said hologram record medium whenever [ incident angle / of said signal light 
which carries out incidence ], and performs multiplex record, The reference beam phase multiplex system 
which changes the phase of said reference beam and performs multiplex record, the reference beam 
amplitude multiplex system which changes the amplitude of said reference beam and performs multiplex 
record, Multiplex record by at least one method is performed to said same record section among the 
reference beam polarization multiplex system which changes polarization of said reference beam and 
performs multiplex record, and the depth of focus multiplex system which changes into said hologram 
record medium the depth of focus of said signal light which carries out incidence, and performs multiplex 
record. 

[0032] According to this mode, hologram record of high density is attained more by building various kinds 
of multiplex system into the record actuation by the hologram recording device of this invention mentioned 
above. 

[0033] In order that the hologram regenerative apparatus of this invention may solve the above-mentioned 
technical problem, it is the hologram regenerative apparatus which reads said recording information from 
said hologram record medium recorded by the hologram recording device (the various modes are included) 
of this invention mentioned above. The light source for playback which irradiates the playback illumination 
light at said hologram record medium, and a light-receiving means to receive the playback light based on 
said playback illumination light from said same record section corresponding to said same cell block in said 
hologram record medium, Based on the received this playback light, it has a reading means to read said two 
or more recording information recorded on said same record section in piles, respectively. 
[0034] According to the hologram regenerative apparatus of this invention, at the time of the actuation, the 
light sources for playback, such as semiconductor laser equipment, irradiate playback illumination light, 
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such as a laser beam. Then, the light-receiving means which comes to contain a photodiode array, CCD 
(Charge Coupled Device), etc., for example receives the playback light based on the playback illumination 
light from the same record section corresponding to the same cell block in a hologram record medium. And 
light- receiving of the playback light by such light-receiving means is preferably performed simultaneously 
about all or the plurality of a cell block. They are high order light, such as zero-order light produced when 
the playback illumination light corresponding to the reference beam [ here / "light / playback" ] at the time 
of record is irradiated by the hologram record medium, or primary light, etc. Then, based on the playback 
light received by this light-receiving means, a reading means reads two or more recording information 
recorded on the same record section in piles. While more specifically specifying the modulation unit 
recorded on the same record section in piles based on playback light, the content of the recording 
information recorded according to this modulation unit is specified. And specification of the modulation unit 
by such reading means and specification 4 pf the content of recording information are preferably performed 
simultaneously about all or the plurality of a record section on a hologram record medium corresponding to 
all or the plurality of a cell block. Playback of each recording information recorded on the hologram record 
medium by which high density record was carried out like **** by these is performed. 
[0035] In one mode of the hologram regenerative apparatus of this invention, said light-receiving means 
receives simultaneously the playback light corresponding to said two or more recording information 
recorded on said same record section in piles, and the aforementioned reading means reads simultaneously 
said two or more recording information recorded on said same record section in piles based on the playback 
light received by this coincidence. 

[0036] According to this mode, two or more recording information recorded in piles just before or after the 
inside of the same record section corresponding to the same cell block at the time of record can be 
simultaneously read at the time of playback, and quick reading actuation is attained. 

[0037] In other modes of the hologram regenerative apparatus of this invention, the aforementioned reading 
means reads said recording information to juxtaposition about said record section corresponding to said each 
cell block. 

[0038] this voice — if it depends like « the record section on a hologram record medium — receiving — 
juxtaposition — or the advantage of the hologram record medium as memory of a distributed method is 
efficiently employed very effectively by reproducing simultaneously. However, such playback may be 
carried out to every [ a record section ] or two or more one record section [ every ] sequence from the 
relation between the light-receiving means which consists of a photodiode array etc., the size of optical 
system, etc. .^.» : 

[0039] In other modes of the hologram regenerative apparatus of this invention, the aforementioned reading 
means detects the center-of-gravity location of the dark space in said received playback light from said same 
record section, or a bright section, and reads said two or more recording information modulated per said two 
or more modulations in said same cell block based on the this detected center-of-gravity location. 
[0040] According to this mode, beforehand by specifying the response relation between the center-of- 
gravity location of playback light, and the content of each modulation unit in this cell block, and the 
recording information recorded by that cause about the record section corresponding to a cell block 
combining this center-of-gravity location with the optical pattern in the received playback light, optical 
intensity distribution, etc. at the time of playback — or recording information can be read with high accuracy 
by using independently. 

[0041] In other modes of the hologram regenerative apparatus of this invention, the aforementioned reading 
means detects the optical part from the predetermined field in said same record section among said received 
playback light, and reads said recording information based on the this detected optical part. 
[0042] According to this mode, in in the record section corresponding to a cell block beforehand The optical 
part from predetermined fields (for example, four corners etc.), By specifying response relation with the 
content of each modulation unit in this cell block, and the recording information recorded by that cause, at 
the time of playback Based on this optical part (based on the center-of-gravity location of the optical pattern 
of this optical part, optical intensity distribution, dark space, or a bright section etc. for example), recording 
information can be read with high accuracy. 

[0043] In other modes of the hologram Regenerative apparatus of this invention, the aforementioned reading 
means detects the light-and-darkness pattern of said received playback light from said same record section, 
and reads said two or more recording information modulated per said two or more modulations in said same 
cell block based on the this detected light-and-darkness pattern. 

[0044] According to this mode, at the time of playback, recording information can be beforehand read with 
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high accuracy based on this light-and-darkness pattern by specifying the response relation between the light- 
and-darkness pattern of the playback light out of the record section corresponding to a cell block, and the 
content of each modulation unit in this cell block, and the recording information recorded by that cause. 
[0045] In other modes of the hologram regenerative apparatus of this invention, the aforementioned reading 
means detects said received playback luminous-intensity distribution from said same record section, and 
reads said two or more recording information modulated per said two or more modulations in said same cell 
block based on the this detected intensity distribution. 

[0046] According to this mode, at the time of playback, recording information can be beforehand read with 
high accuracy based on these intensity distribution by specifying the response relation between the playback 
luminous-intensity distribution out of the record section corresponding to a cell block, and the content of 
each modulation unit in this cell block, and the recording information recorded by that cause. 
[0047] Said recording information may show the gradation data by which multi-level modulation was 
carried out, and based on said detected intensity distribution, the aforementioned reading means may consist 
of this mode so that said gradation data^may be read. 

[0048] Thus, if constituted, it will become refreshable by using playback luminous-intensity distribution 
about the recording information which shows gradation data, and it will become possible to raise recording 
density further as a result. 

[0049] In other modes of the hologram regenerative apparatus of this invention, the aforementioned reading 
means detects the total quantity of light of said received playback light from said same record section, and 
reads said two or more recording information modulated per said two or more modulations in said same cell 
block based on the this detected total quantity of light. 

[0050] According to this mode, beforehand by specifying the response relation between the total quantity of 
light of playback light, and the content of each modulation unit in this cell block, and the recording 
information recorded by that cause about the record section corresponding to a cell block combining this 
total quantity of light with the optical pattern in the received playback light, optical intensity distribution, 
etc. at the time of playback — or recording information can be read with high accuracy by using 
independently. 

[0051] Such an operation and other gains of this invention will be made clear from the gestalt of the 

operation explained below. 

[0052] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0053] (The 1st operation gestalt of a hologram recording device) The 1st operation gestalt of the hologram 
recording device of this invention is explained with reference to drawing 1 1 from drawing 1 . 
[0054] First, with reference to drawin g 1 and drawing 2 , the whole hologram recording device 
configuration concerning the 1st operation gestalt is explained. It is the block diagram showing the whole 
hologram recording apparatus configuration which drawing 1 requires for the 1 st operation gestalt here. 
Drawin g 2 is the graph appearance perspective view of the space modulator with which the 1 st operation 
gestalt was equipped. 

[0055] As shown in drawing 1 , the hologram recording device 100 concerning the 1st operation gestalt 
Example slack laser equipment 1 1 of the light source for record which irradiates the light source light L0 
which consists of a laser beam, An example slack beam splitter 12 of the 1st optical system which divides 
this light source light L0 into the signal light LI and a reference beam L2, The lens 13 which constitutes an 
example of the 3rd optical system which is arranged at the optical path of the signal light LI, and expands 
the path of the signal light LI , The lenses 14, such as a collimator lens which makes parallel light signal 
light LI by which outgoing radiation was carried out from the lens 13 in general, The space optical 
modulator 15 which becomes irregular according to the record signal which should be recorded, and carries 
out outgoing radiation of the signal light LI by which outgoing radiation was carried out from the lens 14 as 
a signal light L3 after a modulation, and the path of the signal light L3 are changed, and it has an example 
slack lens 16 of the 4th optical system which carries out outgoing radiation towards the hologram record 
medium 200. 

[0056] Furthermore, the hologram recording apparatus 100 is equipped with an example slack mirror 17 of 
the 2nd optical system which leads the reference beam L2 separated by the beam splitter 12 to the same 
location as the location where the signaj .light L3 corresponding to the reference beam L2 concerned on the 
hologram record medium 200 is conderised. 

[0057] As shown in drawing 2 , it consists of liquid crystal equipment, and the space optical modulator 15 is 
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divided into two or more eels 152 in which each cell block was arranged in the shape of [ of MxN (however, 
M and N respectively two or more natural numbers) ] a matrix while being divided into two or more cell 
blocks 151 arranged in the shape of a matrix, and can be modulated in the unit of this eel 152. In addition, 
an example of one cell block 1 5 1 is shown by drawin g 2 as a set of two or more eels 1 52 to which the slash 
was given. For example, if the space optical modulator 15 is liquid crystal equipment of a active-matrix 
actuation mold, corresponding to two or more pixel electrodes by which two-dimensional array was carried 
out, two or more eels 152 will be specified to the shape of a matrix. And for example, each cell block 151 is 
specified from two or more eels 152 which the space optical modulator 15 consisted of a eel 152 of a large 
number arranged by the rectangle or the square, among these were arranged by the rectangle or the square. 
For example, one cell block 151 consists of eels 152 beside [ five ] five length. If incidence of the signal 
light LI is carried out, the space optical modulator 15 is constituted by the diffraction phenomena according 
to the size of a cell block 1 51 so that outgoing radiation of zero-order light L3-0 and the primary light 3-1, 2 
order light L3-2, and the signal light L3 that consists of the modulated diffracted light containing high order 
light of — may be carried out. 

[0058] In drawing 1 , the hologram recording device 100 is again equipped further with the control unit 18 
which occupies the part in each cell blo,ek 151 in the space optical modulator 15 and which controls the 
space optical modulator 15 to perform the modulation to the signal light LI by making two or more eels 152 
into a modulation unit according to each of two or more recording information which should be recorded on 
the hologram record medium 200. 

[0059] Next, the record principle in the 1st operation gestalt is first explained with reference to drawing 3 
and drawing 4 . here — drawing 3 — (— a --) — a comparison — an example — it can set — a eel — a pitch — p 
- 1 ~ and — light and darkness - a pattern — the shortest — a pitch — P — being shown — space — a 
modulator — 15 — ' — a graph — like — a top view — it is — drawin g 3 (b) — a comparison — an example — 
space — an optical modulator —15--' — it can set — the shortest — a pitch — P — one — order — light - L — 
three - one — outgoing radiation — an include angle — theta — relation — being shown — space — an optical 
modulator — 1 5 - ' — a graph — like — a fragmentary sectional view — it is — drawing 3 (c) ~ the hologram 
record medium 200 in the example of a comparison — it is the diagrammatic top view of 'the hologram 
record medium 200 in which relation with size required as upper zero-order light L3-0 and 1 order light L3- 
1, and hologram record-medium 200' was shown'. Drawing 4 (a) is the diagrammatic top view of the space 
modulator 15 showing the shortest pitch P of eel pitch p 1 in the 1st operation gestalt, and a light-and- 
darkness pattern while signs that two or more modulation units 153 within the cell block 151 in the 1st 
operation gestalt are specified in piles are shown. On the other hand, drawing 4 (b) It is the graph- 
fragmentary sectional view of the space optical modulator 1 5 showing the relation of the shortest pitch P 
and the outgoing radiation include angle theta of 1 order light L3-1 in the space optical modulator 15 of the 
1st operation gestalt. Drawing 4 (c) It is the diagrammatic top view of the hologram record medium 200 in 
which relation with size required as zerQ r ,order light L3-0 and 1 order light L3-1, and the hologram record 
medium 200 on the hologram record medium 200 in the 1st operation gestalt was shown. 
[0060] As shown in drawing 3 (a), in space optical modulator 15' of the example of a comparison, the 
modulation according to the recording information which should be recorded every eel 152 is performed. 
Namely, it becomes irregular as it is physically by making into a modulation unit smallest unit slack eel 152' 
which can be modulated. As shown in drawing 3 (b), since it is comparatively small, in space optical 
modulator 15' constituted in this way, the shortest pitch P of the light-and-darkness pattern which specifies 
extent of diffraction of the outgoing radiation include angle (whenever [ angle-of-diffraction ]) theta of 
diffracted 1 order light L3-1 is comparatively large. For this reason, as shown in drawing 3 (c), in order to 
use zero-order light L3-0 which constitutes the signal light L3 from space optical modulator 15\ and 1 order 
light L3-1 for hologram record, it will be necessary to enlarge size of hologram record-medium 200 f itself. 
[0061] Since the outgoing radiation include angle theta is more specifically prescribed by Sin 
theta=lambda/P, using wavelength of the signal light LI as lambda, it becomes so large that the shortest 
pitch P of this light-and-darkness pattern is small. And since the distance d of zero-order light L3-0 shown 
in drawing 3 and 1 order light L3-1 sets a focal distance to f corresponding to this and it is prescribed by 
d=f-tantheta, it becomes so long that the outgoing radiation include angle theta is large. Therefore, in the 
example of a comparison, since the shortest pitch P of a light-and-darkness pattern is small, distance d will 
become long. For example, distance d is set to about 1mm. 

[0062] In addition, in this example of a comparison, only one of four 1 order light L3-1 produced in space 
optical modulator 15' shall be used as 1 order light L3-1. 

[0063] On the other hand, as shown in ^rawing 4 (a), in the space optical modulator 1 5 of the 1st operation 
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gestalt, the modulation according to the recording information which should be recorded every eel 1 52 is not 
performed. The modulation according to the recording information which should be recorded is performed 
by making into a modulation unit the settlement of two or more eels 1 52 somewhat smaller than a cell block 

151 instead specified in the cell block 151 which consists of two or more eels 152. In drawing 4 (a), two 
modulation units 153 of the modulation unit 153 which is brought near by the upper left corner of a cell 
block 151, and was shown as the continuous line, and the modulation unit 153 which is brought near by the 
lower right corner of a cell block 151, and was shown by the dotted line are illustrated. Actually, in the same 
cell block 151, the modulation unit further brought near by the modulation unit and lower left corner which 
were brought near by the upper right corner also exists like the after-mentioned. That is, it becomes irregular 
while the deer which does not become irregular as it is physically by making into a modulation unit the 
smallest unit slack eel 152 which can be modulated, but becomes irregular by making into a modulation unit 
the set to which two or more eels were summarized also shifts the modulation unit 1 53 little by little within 
the same cell block 1 51 . As shown in drawing 4 (b), since it is comparatively large, the shortest pitch P of 
the light-and-darkness pattern which specifies extent of diffraction with the space optical modulator 1 5 
constituted in this way of the outgoing radiation include angle (whenever [ angle-of-diffraction ]) theta of 
diffracted 1 order light L3-1 is comparatively small. For this reason, as shown in drawing 4 (c), in order to 
use zero-order light L3-0 which constitutes the signal light L3 from the space optical modulator 15, and 1 
order light L3-1 for hologram record, it <4 will not be necessary to enlarge size of hologram record-medium 
200 the very thing like the example of a comparison shown in drawing 3 . For example, distance d is set to 
about 20-100 micrometers. 

[0064] Only the part to which the shortest pitch P of a light-and-darkness pattern more specifically becomes 
large according to the ratio of the magnitude of the cell block 151 to a eel 152 about the outgoing radiation 
include angle theta specified by Sin theta=lambda/P like the case of the above-mentioned example of a 
comparison becomes small. And corresponding to this, only the part to which the outgoing radiation include 
angle theta becomes small becomes short about the distance d of zero-order light L3-0 specified by d=f- 
tantheta like the case of the above-mentioned example of a comparison, and 1 order light L3-1 . Therefore, 
with this operation gestalt, as compared with the example of a comparison, since the modulation unit is 
large, distance d can be shortened. 

[0065] In addition, with the 1st operation gestalt, only one of four 1 order light L3-1 produced with the 
space optical modulator 15 shall be used as 1 order light L3-1. 

[0066] As shown in drawing 3 and drawing 4 , according to the 1st operation gestalt, it is possible to 
perform hologram record to a small record section as compared with the example of a comparison. 
Furthermore, as explained below, even if it is a small record section, about recordable amount of 
information, it is possible to suppose that it is comparable as the example of a comparison. 
[0067] With reference to drawing 9 , the record principle and record actuation in the 1 st operation gestalt 
which closes such high density record if are further explained from drawing 5 . Drawing 5 is the 
diagrammatic top view showing the configuration of the eel 152 which starts at the configuration of a cell 
block 151 and one cell block 151. [ in /here I the space optical modulator 15 of the 1st operation gestalt ] 
Drawing 6 is the diagrammatic top view showing the modulation unit 1 53 at the time of the 1st record over 
the same record section on the hologram record medium 200 corresponding to the same cell block 151. 
Drawin g 7 is the diagrammatic top view showing the modulation unit 153 at the time of the 2nd record over 
the same record section on the hologram record medium 200 corresponding to the same cell block 151. 
Drawing 8 is the diagrammatic top view showing the modulation unit 153 at the time of the 3rd record over 
the same record section on the hologram record medium 200 corresponding to the same cell block 151. 
Drawing 9 is the diagrammatic top view showing the modulation unit 153 at the time of the 4th record over 
the same record section on the hologram record medium 200 corresponding to the same cell block 151. 
[0068] As shown in drawing 5 , with this operation gestalt, the space optical modulator 15 becomes 
including the cell block 151 beside [ 65 ] 65 length x. And each cell block 151 comes to contain the eel 152 
beside [ five ] five length x. 

[0069] As shown in drawing 6 , in case [ to each record section / 1st ] it records, while consisting of a eel 

152 beside [ four ] four length x shown with the slash in drawing in each cell block 151, in the modulation 
unit 1 53 brought near by the upper left corner in drawing, a modulation is performed within each cell block 
151 on the hologram record medium 200 corresponding to each cell block 151. That is, the modulation 
according to the recording information which shows the binary data of 0 or 1 is performed every modulation 
unit 153, and record over the hologram record medium 200 is performed by interference with the signal light 
L3 and the reference beam L2 which were modulated in this way (refer to drawing 1 ). 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2003-337523,A [DETAILED DESCRIPTION] 



Page 9 of 14 



[0070] Then, while consisting of a eel 1,52 beside [ four ] four length x shown with the slash in drawing in 
each cell block 151 in case [ 2nd ] it records as shown in drawing 7 , in the modulation unit 153 brought 
near by the drawing Nakamigi top corner, a modulation is performed within each cell block 151. That is, the 
modulation according to the recording information which shows the binary data of 0 or 1 is performed every 
modulation unit 153, and record over the same record section as the 1st time in the hologram record medium 
200 is performed by interference with the signal light L3 and the reference beam L2 which were modulated 
in this way. 

[0071] Then, while consisting of a eel 152 beside [ four ] four length x shown with the slash in drawing in 
each cell block 151 in case [ 3rd ] it records as shown in drawing 8 , in the modulation unit 153 brought near 
by the lower left corner in drawing, a modulation is performed within each cell block 151. That is, the 
modulation according to the recording information which shows the binary data of 0 or 1 is performed every 
modulation unit 153, and record over the same record section as the 1st time in the hologram record medium 
200 and the 2nd time is performed by interference with the signal light L3 and the reference beam L2 which 
were modulated in this way. 

[0072] Then, while consisting of a eel 1 52 beside [ four ] four length x shown with the slash in drawing in 
each cell block 151 in case [ 4th ] it records as shown in drawing 9 , in the modulation unit 153 brought near 
by the bottom corner of drawing Nakamigi, a modulation is performed within each cell block 151. That is, 
the modulation according to the recording information which shows the binary data of 0 or 1 is performed 
every modulation unit 153, and record over the same record section as the 3rd time is performed by 
interference with the signal light L3 and the reference beam L2 which were modulated in this way from the 
1st time in the hologram record medium 200. 

[0073] Furthermore, explanation is continued with reference to drawing 10 and drawing 1 1 about the record 
principle and record actuation in the 1st operation gestalt. Drawing 10 is the diagrammatic top view of a cell 
block showing the light-and-darkness pattern of four corners [ in / here / one cell block ]. Drawing 1 1 is 
drawing having shown 16 kinds of light-and-darkness patterns with possibility of being recorded with the 
1 st operation gestalt, about each cell block. 

[0074] As shown in drawing 9 from drawing 6 above, 4th record [ the 1 st time - ] is performed in piles to the 
record section corresponding to the same cell block 151, but if it restricts to eel 1 52c located in the four 
corners of each cell block 151 as shown in drawing 10 , 4th record [ the 1st time - ] is not performed in piles, 
respectively. Therefore, if its attention is paid to the information recorded by eel 152c of these four corners, 
even if it is the recording information recorded by the 1st time - the 4th any, it will be identifiable to mutual, 
and will become refreshable simultaneously as recording information. 

[0075] Or as shown in drawin g 1 1 , when it records in piles per [ 153 ] four kinds of modulations in the 
same cell block 151, record of 16 kinds of light-and-darkness patterns is attained. However, these light-and- 
darkness patterns are unique things which are mutually different as a graphic display. For this reason, if 
these 1 6 kinds of light-and-darkness patterns are specified, it can specify which combination of the 
recording information recorded in piles 4 times it is. That is, the recording information of which time can 
specify whether it is which value ("**", "dark", "0", or "1"). Therefore, even if it records on the record 
section corresponding to the same cell block 151 in piles in this way, at the time of playback by the below- 
mentioned hologram regenerative apparatus, it becomes refreshable simultaneously as recording 
information. ,< : 

[0076] For example, the value of the recording information which was recorded by the 1 st time in the case 
of light-and-darkness pattern PAT#1 in drawing 1 1 is "1" (dark), and the value of the recording information 
recorded on the 2nd time - the 4th time is "0" (**). The value of the recording information which was 
recorded by the 1st time in the case of light-and-darkness pattern PAT#2 in drawing 1 1 is "0" (**), the value 
of the recording information recorded on the 2nd time is "1" (dark), and the value of the recording 
information recorded on the 3rd time and the 4th time is "0" (**). Moreover, the value of the recording 
information which was recorded by the 1st time in the case of light-and-darkness pattern PAT#16 in 
drawing 1 1 is " 1 11 (dark), the value of the recording information recorded on the 2nd time is " 1 " (dark), the 
value of the recording information recorded on the 3rd time is "0" (**), and the value of the recording 
information recorded on the 4th time is "1 " (dark). 

[0077] Experimental, experiential, theoretical, mathematical, or playback by the below-mentioned hologram 
regenerative apparatus if it specifies beforehand by simulation etc., for example, a response table is created 
and being stored in memory can be performed for such a light-and-darkness pattern and combination of the 
value of each recording information still more nearly promptly and easily. 

[0078] In addition, since the interference pattern actually recorded on the hologram record medium 200 is 
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based on the signal light and the reference beam by which the Fourier transform was carried out, at the time 
of playback, it is an interference pattern which generates the optical pattern like drawing 8 , and has a more 
complicated pattern. However, since the playback light which has a light-and-darkness pattern in the space 
optical modulator 1 5 and the same lightrand-darkness pattern in the hologram regenerative apparatus 
mentioned later is detected, there is no need of taking into consideration exceptionally, about the 
interference pattern itself recorded on the hologram record medium 200 after all. 

[0079] In addition, the center-of-gravity location 400 of the dark space in each light-and-darkness pattern is 
shown to drawing 1 1 by with a circle. Thus, the center-of-gravity locations 400 differ in general between 
each pattern. For this reason, about a part of value of 4 times of recording information, it can specify also 
with such a center-of-gravity location 400, and if the positional information of the center-of-gravity location 
400 concerned is used redundancy-wise or auxiliary in case the content of recording information is specified 
with the light-and-darkness pattern mentioned above at least, more highly accurate playback will be 
attained. More highly accurate playback also becomes possible by similarly judging the recorded location, 
brightness, etc. synthetically. 

[0080] Next, record actuation of the hologram recording device 100 of this operation gestalt which consisted 
of drawing 1 like the above with reference to drawing 1 1 is explained. 

[0081] At the time of the actuation, laser equipment 1 1 irradiates the light source light L0, and a beam 
splitter 12 divides the light source light L0 into the signal light LI and a reference beam L2. And incidence 
is carried out to the space optical modulator 15, signal light LI being used as the path according to the size 
of the space optical modulator 15 with lenses 13 and 14. Then, the space optical modulator 15 performs the 
modulation to the signal light LI by making into the modulation unit 153 the 4 piece x4 piece eel 152 which 
exists in each cell block 1 5 1 under control by the control device 1 8 according to each of two or more 
recording information which should be recorded (referring to drawing 9 from drawing 6 ). Then, this 
modulated signal light L3 is irradiated by the record section of the hologram record medium 200 with the 
reference beam L2 reflected by the mirror 17, after being condensed with a lens 16. Then, it interferes in 
such light mutually and hologram record of the recording information which should be recorded is carried 
out as a wave front. Such record actuation is performed in piles 4 times by the modulated signal light L3 in 
four kinds of modulation units 1 53 to the same record section of the hologram record medium 200 
corresponding to the same cell block 151 (refer to drawing 9 from drawing 6 ). Under the present 
circumstances, one record is simultaneously performed about all the cell blocks 151 beside [ 65 ] 65 length 
x, and simultaneous record concerning all the cell blocks 1 5 1 is performed to juxtaposition 4 times. 
[0082] Consequently, record corresponding to either of the light-and-darkness patterns shown in drawing 1 1 
is performed to the same record section concerned. And since such hologram record is simultaneously 
performed about all the cell blocks 151, 65x65x4-bit recording information is recordable with four 
simultaneous write-in actuation. Thus, according to the 1 st operation gestalt, the advantage as memory of a 
distributed method is fully demonstrated. 

[0083] Since the outgoing radiation include angle theta of primary light or high order light is relatively small 
and the distance d from the primary light in a record section or the zero-order light of high order light is 
short as shown during such record actuation at drawing 4 , such hologram record can be relatively 
performed in a small record section. Therefore, laser power required for laser equipment 1 1 is small, ends, 
and becomes very advantageous from viewpoints, such as cost, on practice. And even if it records two or 
more recording information on the same record section in piles in this way, it is refreshable by the hologram 
regenerative apparatus explained below at high accuracy. 

[0084] Recording density can be raised jnaking a record section small the above result compared with the 
example of a comparison shown in drawing 3 . By these, storage capacity can be enlarged and small 
lightweight-ization of the whole equipment also becomes possible. 

[0085] Especially with the 1st operation gestalt, the space optical modulator 15 carries out a binary 
modulation by each of the modulation unit 153 in response to control by the control device 18 according to 
the binary data which recording information shows. Therefore, it is high-density and the recording 
information which shows binary data can be recorded on the hologram record medium 200. However, at this 
operation gestalt, the space optical modulator 1 5 can also carry out multi-level modulation in each of the 
modulation unit 153 according to the gradation data which recording information shows in response to 
control by the control device 18. Thereby, it is high-density and the recording information which shows 
gradation data can be recorded on the hologram record medium 200. 

[0086] In addition, as an ingredient of a hologram record medium, the ingredient of a well-known inorganic 
system is sufficient, and the ingredient (polymer ingredient) of an organic system is sufficient. Moreover, a 
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hologram record medium may be constituted as a card-like medium, and may be constituted as a disk-like 
medium. 

[0087] (The 2nd operation gestalt of a hologram recording device) The 2nd operation gestalt of the 
hologram recording device of this invention is explained with reference to drawing 12 and drawing 1 3 . It is 
the diagrammatic top view of one cell block which showed the consecutive number of the modulation unit 
matched by each eel with the arrow head while a cell block and a modulation unit were shown. [ in / here / 
in drawing 12 / the 2nd operation gestalt ] Drawing 13 is drawing having shown 42 kinds of light-and- 
darkness patterns to each cell block among two or more light-and-darkness patterns with possibility of being 
recorded with the 2nd operation gestalt. 

[0088] The configurations of the modulation unit [ in / compared with the 1st operation gestalt / in the 2nd 
operation gestalt / the space optical modulator 15 ] 153 as which it is specified in a cell block 151 differ. 
About other configurations, it is the same as that of the 1st operation gestalt. 

[0089] As shown in drawing 12 , modulation unit 153' which consists of three length and a eel 152 of three 
width is prescribed by the 2nd operation gestalt to the cell block 151 which consists of a eel 152 beside 
[ five ] five length x. In this case, 9 kinds of modulations unit 153 1 will exist in the same cell block 151. 
[0090] Therefore, as shown in drawing 13 , hologram record of either of two or more light-and-darkness 
patterns containing 42 kinds of light-and-darkness patterns is performed by performing nine records in piles 
to the same record section corresponding to the same cell block 1 5 1 with these nine kinds of combination of 
modulation unit 153'. 

[0091] Since it is unique about the combination of the recording information which starts nine records also 
about these light-and-darkness patterns, if these light-and-darkness patterns are specified with the below- 
mentioned hologram regenerative apparatus, the content of all recording information can be specified. That 
is, it becomes reproducible [ all the recording information by which hologram record was carried out ]. 
[0092] Moreover, at drawing 12 , the consecutive number with an arrow head shows the modulation unit 
1513 corresponding to each eel 152. here — the modulation unit 151 — the consecutive number — #1, #2, #3, 
and — every party — the right from the Ipft — and it is the consecutive number given from the upper line to 
the list of the modulation unit 153 which goes to descending. For example, the value of the recording 
information recorded per [ 153 ] #1 position modulation can be specified by the light and darkness of the eel 

1 52 of an upper left corner. And by the light and darkness of the eel 1 52 of an upper right corner The value 
of the recording information recorded per [ 153 ] 3rd modulation can be specified. By the light and darkness 
of the eel 1 52 of a lower left corner The value of the recording information recorded per [153] 7th 
modulation can be specified, and the value of the recording information recorded by the light and darkness 
of the eel 152 of a lower right corner per [ 153 ] 9th modulation can be specified. Furthermore, the recording 
information recorded per [ 153 ] modulation (#2, #4, #6, and #8 position) can be specified by adding the part 
which adjoined four corners. Furthermore, if the eel 151 located at the core of a cell block 151 is added, the 
recording information recorded per [ 153 ] #5 position modulation can be specified. Moreover, in drawing 
12 , the total number of modulation unit 153' related to each eel is shown to the location corresponding to 
each eel by the polygonal line 600. 

[0093] Thus, in one cell block 151, 9-bit record is enabled in the record section on the hologram record 
medium 200 corresponding to this cell block 151 by performing nine modulations in piles using 9 kinds of 
modulations unit 153'. 

[0094] In addition, specification of a light-and-darkness pattern is relatively difficult, and you may record 
without using the modulation unit 153 which closes highly accurate playback if. If it decides that record in 
the #5 position modulation unit 153 (namely, modulation unit of the center of a cell block 151) is not 
performed, for example, in the eel part beside [ near the core of a cell block 151 / three ] three length x (1) 
Record by the modulation unit (#1 position, the 2nd, and #4 position) 153, (2) Record by the modulation 
unit 153 of #1 position, #2 position, #3*$>osition, #4 position, and eye #6, (3) Record by the modulation unit 
(#2 position, #3 position, and #6 position) 153, (4) Record by the modulation unit (#1 position, #2 position, 
#4 position, #7 position, and #8 position) 153, (5) Nine kinds of light-and-darkness patterns record by the 
modulation unit (#1 position, #2 position, #4 position, #6 position, #7 position, #8 position, and #9 position) 

1 53 and — are obtained, and highly accurate playback is attained. 

[0095] As shown in drawing 1 1 and drawing 12 above, one of light-and-darkness patterns will be recorded 
among two or more light-and-darkness patterns with which the 9th record [ the 1st time - ] contains a line 
crack and 42 kinds of light-and-darkness patterns in piles to the same record section corresponding to the 
same cell block 151. For this reason, if specified at the time of to any of two or more light-and-darkness 
patterns it corresponds, and playback, it can specify which recording information it is which combination of 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2003-337523,A [DETAILED DESCRIPTION] 



Page 12 of 14 



the recording information recorded in piles 9 times, and is which value ("**", "dark", "0", or "1"). 
Therefore, even if it records on the same record section corresponding to the same cell block in piles in this 
way, at the time of playback by the below-mentioned hologram regenerative apparatus, it becomes 
refreshable simultaneously as recording information. 

[0096] Or when not performing 5th record mentioned above, one of light-and-darkness patterns will be 
recorded among a line crack and nine kinds of light-and-darkness patterns in piles to the same record section 
corresponding to the same cell block 151 in the 1st time - the 4th time and the 9th record [ the 6th time - ]. 
For this reason, if specified at the time of to any of nine kinds of light-and-darkness patterns it corresponds, 
and playback, it can specify which recording information it is which combination of the recording 
information recorded in piles 8 times, and is which value ("**", "dark", "0", or "1"). 

[0097] In addition, record to the same record section corresponding to such same cell block 151 in the 2nd 
operation gestalt is preferably performed simultaneously about all the cell blocks 151 like the case of the 1st 
operation gestalt, and simultaneous record concerning all the cell blocks 151 is performed to juxtaposition 9 
times. 

[0098] (The 3rd operation gestalt of a hologram recording device) The 3rd operation gestalt of the hologram 
recording device of this invention is explained with reference to drawing 14 and drawing 15 . here — 
drawing 14 — the — three — operation — a gestalt — it can set — space — an optical modulator — 1 5 — a cell 
block — 151 — corresponding a hologram — a record medium — 200 — a top — the same — a record section 
-- receiving — one — a time — record — the time — a modulation — a unit — 1 53 — " — being shown — a graph 
— like — a top view — it is — drawing 1 5 — the — three — operation — a gestalt — it can set — five — a time — 
record — the time — a modulation — a unit — 1 53 — " — being shown — a graph — like — a top view — it is — 

[0099] The configurations of modulation unit 153" [ in / compared with the 1st operation gestalt / in the 3rd 
operation gestalt / the space optical modulator 15 ] as which it is specified in a cell block 151 differ. About 
other configurations, it is the same as that of the 1st operation gestalt. 

[0100] drawing 14 — and — drawing 15 — being shown — as — the — three — operation — a gestalt — **** — 
length — five — a piece — x — width — five — a piece — a eel — 152 — from — becoming — a cell block —151 
-- receiving — a piece — a eel — 152 — from — becoming — a modulation — a unit - 153 — " — specifying — 
having — **** . In this case, 25 kinds 6f modulations unit 153" will exist in the same cell block 151. 
[0101] Thus, reproducing appropriately also becomes possible, raising recording density, since record by 
modulation unit 153" in the same cell block 151 is performed in piles 25 times to the same record section 
corresponding to the same cell block concerned, even if modulation unit 153" consists of each eel 152. 
[0102] In addition, record to the same record section corresponding to such same cell block 151 in the 3rd 
operation gestalt is preferably performed simultaneously about all the cell blocks 151 like the case of the 1st 
operation gestalt, and simultaneous record concerning all the cell blocks 1 5 1 is performed to juxtaposition 
25 times. 

[0103] (Deformation gestalt of a hologram recording device) The include-angle multiplex system which 
changes whenever [ incident angle / of the signal light LI which carries out incidence to the hologram 
record medium 200 ] to each still more nearly above-mentioned operation gestalt, and performs multiplex 
record may be combined, in this case, the thing of laser equipment 1 1 or lenses 13 and 14, and 16 grades for 
which the include angle of an optical element is changed — or what is necessary is to add the optical element 
for include-angle modification, or to add the machine element which changes the include angle by the side 
of the hologram record medium 200, to change whenever [ incident angle ], and just to perform the same 
hologram record as the above to according to in piles to the same record section whenever [ incident angle ] 
[0104] The reference beam phase multiplex system which replaces with such include-angle multiplex 
system, or, in addition, changes the phase of a reference beam L2, and performs multiplex record may be 
combined. What is necessary is to arrange the optical element for phase polarization to the optical path of a 
reference beam L2 in this case, to change the phase of a reference beam L2, and just to perform the same 
hologram record as the above according to this phase in piles to the same record section. 
[0105] Furthermore, the reference beam amplitude multiplex system which replaces with these multiplex 
system, or, in addition, changes the amplitude of a reference beam L2, and performs multiplex record may 
be combined. What is necessary is to arrange the optical element for amplitude modification to the optical 
path of a reference beam L2 in this case, to change the amplitude of a reference beam L2, and just to 
perform the same hologram record as the above according to this amplitude in piles to the same record 
section. 

[0106] Furthermore, the reference beam polarization multiplex system which replaces with these multiplex 
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system, or, in addition, changes the polarization condition of a reference beam L2, and performs multiplex 
record may be combined. What is necessary is to arrange the optical element for polarization status changes 
to the optical path of a reference beam L2 in this case, to change the changeover state of a reference beam 
L2, and just to perform the same hologram record as the above according to this changeover state in piles to 
the same record section. 

[0107] Furthermore, the depth of focus multiplex system which replaces with these multiplex system, or, in 
addition, changes the depth of focus of the signal light L3, and performs multiplex record may be combined, 
in this case, the thing of laser equipment 1 1 or lenses 13 and 14, and 16 grades for which the location of an 
optical element is changed — or what is necessary is to add the optical element for focal distance 
modification, or to add the machine element which changes the location by the side of the hologram record 
medium 200, to change the depth of focus, and just to perform the same hologram record as the above 
according to the depth of focus in piles to the same record section 

[0108] According to these deformation gestalten, compared with each operation gestalt mentioned above, 
hologram record of high density is attained more. 

[0109] (Operation gestalt of a hologram regenerative apparatus) The operation gestalt of the hologram 
regenerative apparatus of this invention is explained with reference to drawing 16 . It is the block diagram 
showing the whole hologram regenerative- apparatus configuration which drawing 16 requires for this 
operation gestalt here. 

[01 10] The hologram regenerative apparatus 300 concerning this operation gestalt reads recording 
information from the hologram record medium 200 recorded by the hologram recording device 100 of the 
operation gestalt mentioned above. 

[0111] As shown in drawing 16 , the hologram regenerative apparatus 300 Example slack laser equipment 
21 of the light sources for playback, such as semiconductor laser, which irradiates the playback illumination 
light L10 at the hologram record medium 200, The mirrors 22 and 23 which lead the playback illumination 
light L10 to the hologram record medium 200, The lens 24 which condenses the playback light based on the 
playback illumination light from the hologram record medium 200, It has the light-receiving equipment 25 
which receives the playback light LI 1 through this lens 24, and the reader 26 which reads two or more 
recording information recorded on the hologram record medium 200 in piles based on the this received 
playback light LI 1, respectively. 

[0112] Light-receiving equipment 25 comes to contain for example, a photodiode array, CCD (Charge 
Coupled Device), etc. 

[0113] The reader 26 is stored in memory by using as a table relation with the value of each recording 
information preferably modulated by the light-and-darkness pattern, the modulation unit 153 (or 153', 153"), 
and this modulation unit which were shown in drawing 13 from drawing 10 . And each recording 
information is read by specifying the light-and-darkness pattern of the received playback light LI 1, and 
specifying the recording information corresponding to the light-and-darkness pattern specified with 
reference to the table. Therefore, two or more recording information recorded in piles two or more times can 
be read simultaneously. 

[0114] Next, actuation of the hologram regenerative apparatus 300 of this operation gestalt is explained. 
[0115] In drawing 16 , laser equipment 21 irradiates the playback illumination light L10 through mirrors 22 
and 23 at a hologram 200 at the time of the actuation. Then, light-receiving equipment 25 receives the 
playback light LI 1 based on the playback illumination light L10 in the hologram record medium 200. They 
are high order light, such as zero-order light which produces the playback light LI 1 here when the playback 
illumination light L10 corresponding to the reference beam at the time of record is irradiated by the 
hologram record medium 200, or primary light, etc. With the property of hologram record, such a playback 
light LI 1 does so the same light-and-darkness pattern as the modulated signal light L3 which was shown in 
drawing 1 . 

[01 16] Then, while specifying the modulation unit 153 (or 153 f , 153") recorded on the same record section 
in piles when a reader 26 referred to the above-mentioned table based on the playback light LI 1 received by 
this light-receiving equipment 25, respectively, the content (namely, the value of binary data or the value of 
gradation data) of the recording information recorded according to this modulation unit is specified. 
Playback of each recording information recorded on the hologram record medium 200 by which high 
density record was carried out like **** by these is performed. 

[0117] Playback of each recording information over such same record section is preferably performed 
simultaneously about all the record sections on the hologram record medium 200. Thereby, the advantage of 
the hologram record medium 200 as memory of a distributed method is employed efficiently effectively. 
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[01 1 8] In addition, in the hologram regenerative apparatus 300 of this operation gestalt, a reader 26 may 
detect the center-of-gravity location of the dark space in the playback light LI 1, or a bright section, or may 
detect the total quantity of light, and may read recording information based on this. If it does in this way, 
according to the record principle of this invention explained with reference to drawing 1 1 etc., reproductive 
accuracy will be effectively raised compared with the information playback only by the playback pattern. Or 
a reader 26 may detect the optical part from the predetermined fields in a cell block (for example, four 
corners etc.), and may read recording information based on this. If it does in this way, according to the 
record principle of this invention explained with reference to drawing 10 etc., reproductive accuracy will be 
raised effectively. 

[01 19] Furthermore, a reader 26 may detect the intensity distribution of the playback light LI 1, and may 
read recording information based on this. If it does in this way, according to the record principle of this 
invention explained with reference to drawing 12 etc., reproductive accuracy will be raised effectively. Or it 
also becomes possible to record gradation data and to reproduce. 

[0120] This invention is not restricted to the operation gestalt mentioned above, and can be suitably changed 
in the range which is not contrary to the summary or thought of invention which can be read in a claim and 
the whole description, and the hologram recording device and hologram regenerative apparatus 
accompanied by such modification are also contained in the technical range of this invention. 



[Effect of the Invention] As explained to the detail above, according to the hologram recording device and 
hologram regenerative apparatus of this invention, it is possible to raise recording density and storage 
capacity, and a miniaturization is also possible. Moreover, especially, low electrification in the light source 
can be attained and simplification of an equipment configuration or device control can be attained further. 



[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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ti5t«»c=&-fe;l/7a-y^^MxN (IL« MStfNtt 
2JJ(±<DgTO OTh'J^X«»CEJlJ?tlfcS 
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5 

? SgHSrfT-5 <fc -5 »c|(}fBSM)^igg5r*Jp-r SM© 
[0 0 0 9] #%W©*n^-7Af2SSHk:<fcntf. 
fcfi&s-xtt^aw-fe'i'fcgfiWfckbT. #^3t»c 

[0 0 10] CCT?> £R3ftgSgttv vM>*Xtt»c 
EyiJSftfcJg&O^K/O'y^K^JSftT^S. m 

•5fc:8i^£nTV5. 0B*tf, &-fe;K?*o-y?l;J\ M= 

t±. M=N= 5 i: LT< Kfgl5ffl-ro©-b;K0ffi5lJ^e. 
[0 0 1 l] <L©£-5tc&j£2nfio-te;V©#tt?&^ 

&i&©fiB®fif*8*ffiti}&bTS*iTlES-rs. 
[0 0 12] ^-bT\ C©A-5ftH— t;K/u-y*fc:tt 

ftHtbTfrfctlS. 

[0 0 13] fSS, *ay^AfES^k:i3^5iBS®« 
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Tt><fcV\, 

/o [0014] tu^ts*, *%wfc<kntf> &M%&m 

fS©«x *)V7riy*te$sifZ}tMft3l:%^Vv'?-t 

^ tr «y 1 .j: *) mm zms.? S * o ^9 ASS^MO i§ 
^^tt^rs«u:, mm<om&. iP-6o^3t^^»±i^ 

%^#flt t vrmntt zm-st mm&iciKtb set*' 

[ooi 5] cwi^ic^^ictntf. E©s**fls 
cti^J;tJfB^S^€< boo, ^KJ^^fl 

[0 0 16] #f|(E<D*o^-7Affi0Sg«€>— 

&JiJ»ci&fEagStit#8©fiafiWE:?T ^ . 
[0 0 17] cofilfi|K<tntf, =&-tt;K/a<y*»co^ 
TM5iJfcffiS*fT ^ c i: T% »&^<0 ^ * U f: bT © 

[0 0 18] fib. JSSSH^^e.ftS^M^^S-f' 
-fOJIlStS t>t\T «t 

[0 0 19] 2(s:5KB©*ny7i,ffi§^B©<fi<0Slt£-C 

mfe^* - nfc«S©-b;i/^ ?.ft So 

[00 2 0] <l<3Dimfc*tltf, S-t;l/^a-y^rt»cfe 
50 V>T, m^'^^-VtEJiJSnfcffiS^-tr^^ftSS 
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mm&tiL-emmzntzmwiim<Dfti® mm. "o" 

fit) £<D|I«*. H»fl9, gf*fl^ ->5ab- 
©rtS*#56T2£ 0 EPS, £K*Ei?7&GflMlftfr 

C0021] c^erea, tafs^#ffi«. toe** 

^7Pf^rtfc43VTs nXm ({iU n«N£CF<0g 
SSS, mttMfcTFOgJSSgU fiOn+m<N+M) <0V 

[0022] co«j;-5fc«fiK-rn{f> KlMtttlc&»ft>S 
a y i/ J: t) fe— |5j »j /J>£ t> n x m(D&J&&\,miEJ;i&j< 

;^-yfc:MLTSii«(c»5,ti5i<iD)f<?->t 
©PiMs s«*i$, m sm&g N ^a^y 
* - v*IrI— te^n y £ ft Ttglicffe s c t \c «fc 

*> , *a **7 ^mm^ancmmmm^ism&^m^m 

[0 0 2 3] &W±j£fm<D*ui?^L.mtmW<D{&<0 
[0 0 2 4] cwl&SHcfcnfcfx =&-b;P^n-y^rt»cfe 

man® (0tj*tfx "o" x»± i •• <D2flpft^(icn 

Straff ->5iU-: ^3 ^T#^LTfc 
< c tic* t>, MBcsKD^ZktEMKfKlf^ftlE 
lc, ^HBBttttfcGasftfcGBflNR*, gDSHitiSiJk: 

SK*Di?7 AE^ k * 

[0 0 2 5] 4=9mo«a^7A8BfmiOttOtttt? 

a. tOEMtt^Ba* MfBg:i@#ffiT. t5iefi5sif^© 

[0 0 2 6] CGftmclzttiS* 2ffl7 r -^^-riSg 
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[0 0 2 7] S2l,>»±*^©*a^7AfBSSfflODflfiO 

flWOjaVrBRT*-* fcJSttT^BKlTr 5 «fc -5 fcfJE 
£HJiaEBB*Mirr«. 
[0 0 2 8] COSgfiUcktlfct, PgPx-^^fSg 

its*, «edE?*D7*7AeflHi»icGSTe«. 
[0029] *faao*D7*7Aiag«s©fi6©siai? 

i3E<I*ift<DftB&»cEB£ftT:l3 5 i5E<I9Jte©g£t£ 
[0 0 3 0] £©«*teJ:fttf x B33fe¥KfttfflM% 

9tssB*.s©i*« fiH*tf^#w*r^©jfc««/h 

eSlcftttTaEaflarees. ti£^T. 0gx.tfffiJ|£B 

HftBBB&SBHKrees. N§> »33t^lS*V^tt 
fiESo^fete^H-r 5 c t we**. 

[00 3 1] #SgW©*O77AEBSB©flB<0B«-C 

i*AS%^^T^aE®*fT-5fts^ii^s, toe#iH 

S ME A93to«bftflt T^SE^ff 5 

*\ ffJEP— ES«iSk:3*L,TfffcnSo 
[0032] cbtettfciftfcf, ±JKBUfc*5^©*0 

f^AESiiBfcisiassbf^te, =&a©^a^s*a 

*ii€ycfcfc<kO, *0iW&K<0*n7*7AEB* l RriB 

[0 0 3 3] *^flBO*D7*7A#|Sfe»Btt±ESia* 
g?ft-rS^Ji>t x ±3Sbfc*%W<0*n7*7ASSSB 
40 (^O^ttSSB^r&tr) »c<fc»?ES*nfctiJE*P7*7 
AESB*^6iaEEBffia*K*tfl-r*ay7A||^ 
SB-e&oT, S^BaW«*K}E*a^7AES««:K 
B*W*S4«J!6Bi, tte*n7*7Ae»B«ic«U- 
SttEH—' fe*7*D » i'tSlS-rSMEH- GMHtt* 

at, BaBtsnfcwsjwcs^^Tx iuEiRi-Eg«s 

[0 0 3 4] #5K>!tD*n?7AB£&Blc«}:n{£, 
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CCD (Charge Coupled Devic 

e) f*tA,-cs5stfsii *D??uEiMtftic 

cct rg^tj ta, ESHSk:*5tt;5#!iftfc:*fjS-r 
5»£B8iU!3fcb<*ci ^7 AES«ttk:HaS*2n;fcl8»c£ 

1t£RtfES1«$^F^<Ol#S«#*U<fci. -tr;i/ro 
±©E0^«o£Ti£VH±£&Kov>T[^i$k:?T;fon 

[0 0 3 5] ##iW©*n^2*g£gfi<D— 

KiiS^t^att. SCEPsI-EfiKfii£fc:»teTEg>S 

EiStiif8fc|iP$»c^#lK5. 

[0036] comtmcztuf. ebwich— t;K/n 

[0 0 3 7] #5?M<D*ny^»^H©fiS<D<BgS-? 

JBIBS«glS^ov>TM?iJ»i:|(JIBI2Sm«©M*lS! t) fcff 
•5. 

[0 0 3 8] COSI^tc intf, *n^7iESIft± 
[0 0 3 9] #ftflE(0*oy^A?f£g«©f&<E>8g®T? 

i&EgHa^aa, srtEi§i-Efi^fr£<*>iirE£ft 

[0 0 4 0] C0tttKIC£n& WD^t 



(6) 2003-337523 

[0041] #ssw<D*n^2*w£&e©te©fi&8i"e 

[0042] cv>mm.ic&n&, ?v>, wn-^fc 
tt^£E®fat£rt<o5-fcffi£6wa (WAtf. hps* 

$t^LT*3<ci £lc<fcoT, S^lctt. cojtSP^k: 

20 [0043] *%B^*a^v L.n£.&m<o&<Dmm-e 

[0 0 4 4] Cfl5SI®K:«J:n^ ^tb. -fe^a-y^lc 
ES1fffl©i^komii^1tSbT43< c ifc:<fco 

30 Tn s^fc»±, coming^*— yti-j^r, srais 

[0 0 4 5] *5IW©*n^AS^a©fll«>filfil'P 

*fj»c»^T, t8EH— fe^a. v ^rt©ME1SSc^ 
[00 4 6] c<Danmcift{f. ^i6. ^r;vya«y^tc 

m-rsESSs«rt^e»©w^©^fi^i. s-ir^ 

fu y 5 f*i<D&^mtiLRV :; ttll£& K> ESS ftSES* 

[0047] c©an$-c«. t3EESif««. ^ffi^is 
nfc^^KS-^^T. toEPSSx-^^si^ffis* 

[0 0 4 8] c©«t-5k:«lfig-rntf. B^3t^.^a^ 

50 
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[0049] *¥m<o&v? i 7ixn2imm<Dfo<Dsmv 
it. anBsaa#©«. mzm-^mffim^vturngx. 

[0 0 5 0] COjJ&BtlCfcfttf, ftb. ■fcJK/Oy^lC 

arnica, camxm*. £ft*nfcg£}fefc*5tt5jfc 
[00 5 1] ZimHoca&vi&ftmRUiiiivmmiiyi 

[00 5 2] 

[0053] (^ay^Aasss©^ i $mm®) # 

[0 0 5 4] ftf v Hl &tf02£r#B8LT\ JBlftMl 
TZ. CC\c. 0ltt, If l*SSJgli&k:«;55l>n^.k 

[0 0 5 5] 01 t^-T*-5k:, BlftfflBttlcffS* 

a y^&Gfl&B i o o 9^ e»*s^asjfe l 
o^B^-rsfsgffljt^fD-^jfcsu— tfii^i it, 

£ Vftmft L 0 £<I*ift L 1 RZf&mft L 2 IcftM? S 

si 1 9(&%<o— mtc%z-i±x7v 2t. m^yt 

^^O-W^figrsuvXl 3fc, l-cXl 3fr*> 

>x^<ou>xi 4t x uvxi 4^e»to»*nfc«^ 
(ommye L3t Lxmmt^m^mm i s t, mm 

ftL 3©&£ggLT\ *a^Affi^jg{*2 0 Ofcfa 
ttTffl#ff5Sfl4*£^©-0!|fc;5lxvXl 6fc*{§* 
5. 

[0 0 5 6] Mt*D^7Affig||I 1 0 Ott e-A 

1 2fc«fc9#&£nfc#g&ftL 2*, 
7AfBg&fc2 0 0±fc*5ttS, l§B#!S0feL 2 \ctffS 

[oo 5 7] 02tc^-r«t^n:, sai»i»nsi 5»±, 

&<D-fe;l/:7*n >y £ i 5 1 lc#gJSft.5£#k:#-t:;P:rn 



(7) #$12003-3 37 5 2 3 

72 

St) OVhy *X#fcE?U;**i*:&fi<D-fc;l, 15 2t» 

MsnrstK K-tr>n 5 2<o#tftT^iinrfigT^s. 
w* 02-ett. ^fja*^stifc«ao-b;n 5 2 corns 

tLX. -o©-b;V7n^^i 5 lO- Mtf^iSftT^ 

^ffi»S<D?KS^S-p«tUf , v h U * X«lc 2 &tlE 

MSStlS. ^-UT, S£M*££1I§8 1 5«. JS 

Jgi£^ttIE;SJgk:ffi?iJ;£ftfc£&<D-fe;l/ 1 5 2 frSfc 

1 5 2fr££-fe;l/XD-y* 1 5 umzztiz. m?t 
If. tS£5ffl©5{B<?Hi;M 5 2fr&, — OCD-t^Kro -y 
* 1 5 1 ^jsKStiSo £Rg>teg?il3S l 5t±, -tr^n 
•y*l 5 I Xlcfotrc®mmMt\c£-oX. ff^Jt 
L 1 tfAJt^tlS t. 03*tffcL 3-OM I2»t3- 
K 2#>fcL3-2, •••©fl!^7fc^#tygiSUfcElSfJt 

fr545ff*L 3*ai«f si^K^^nr^So - 

[0 0 5 8] ?ftf01 Jcfe^T, *n jT9ikBMMI 1 
0 0«\ *n^7i»faSi«{*2 0 0±tcf2fi5-r^Sffi» 

&-fe;K/D-y^ 1 5 1 rt©— gp*.5«)5, «&©-fe7H 
5 2*gH#fiii: LT, m*§KL 1 fcttTS^SSfcfr? 

[0 0 5 9] m 1 SlfifiJgiilfcfe^SfBSJlSlC-P 

I^T$M\ 0 3 RXf® 4 «r#55LTSiWf S. CCfc0 
3 (a) ti, J±e^e!l»cfe^t«•b;^t!«y^p , StfflaBg^ 

*-^commvy*p t%jjk?&Mm.mmi 5' ©0^5 
w i fs0t&»3^ 03 (b) it, iffiMv&wyemmm 
30 1 5* icisifzmmvvrpt i556tL3-i<ota»^ 
set^gi^^-r^K^isggi 5* <D0i£ttfca5# 

Bfffi0-pj6p. 03 (c) t±, ttMMlcl3tt&frBy? 
AfBSjSf*200' ±«D0^3tL 3-0Stf 1^0tL3 
- 1 t. *Ui?7L&mmi*2 0 0' £ LT^S*-9"-Y 
Xfc©&§«^L;fc:a-^o^Af2g8g#2 0 0 , fl50iC 
W I Fffi0-p*So ffi75r. 04 (a) JgiUBffigJigfc: 
fettS-fe;l/Xa -^15 1 rtT*Sa©^©#tt 1 5 3tf 

S-fe7l/tf-y^p' Stf^Bf/^-vflD^JStry^Pi:^ 
40 ^-r^K^IHgl 5©0SWTB0T?S»3. 04 (b) 

it. mim$mi&<D&ffly(Mmmi 5tc^ssse«y 

%mm%i 1 5 <D 05£«ft SP^Bf® 0T'S t) % 0 4 ( c ) 

<D05S5JfeL3-oatf 1ML3-1 *n99LK 
mmt^2 0 0 k. LT^Sft-y-'fXtOBi^^Lfc^n 
^AI2S^2 0 OO0£CW 3 F®0T*£5. 

[0060] 03 (a) icmtzoic, imm<o&myt 
^ssi 5* -b;w 5 2 ^cfss-r^issm^ 
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■5. 03 (b) \cfjiT£.o\c, coi^lctgjgstvfc^ 

wjtgsasgi 5* -cii. BSfoefi^^-rs^BS/^ 

l 2»tL 3 - 1 <o&Mft& (.mtfinm d a, J±f&«* 

C(Dtiibs B3 (c) fc^-r«t-5»c. 
Si 5' *^O«^3tL3^«-TS0^)tL3-0S 

tfi?safcL3-i i:**ay^Afasratc^-rs?ti6 

[0 06 1] iOHttttfctf, l<D&&*\k 
UT, tBfttfl&eKOl^TU:, S i ne = A/Pt«ttJ 

^UfcO^JJtL 3-Ot l#ftL3-l fc<DSK£dl±. 

^Kfii^ftbT, d = f • t aneictoaistsn 

E«td^S<*oTL*3<DTa&So 0>Rtfs EfSd 
1 mm@Si%5 0 
[0 0 6 2] ifik C<0it$$MTl±, l#ttfcL3-l£L 
£R8>tgi3§§l 5' T?4C3 40<01^3tL3- 

[0 06 3] cnfcjttbT. 04 (a) tC^T £ 5iC, 

* i mn&iei&o&m%&m§& 1 5-ca.. -t^n 5 2«t 

tc. Jga©-fe;M 5 2^?.45'b;l/7o7i'i 5 l 
^^tiS> -fe^Xo-y* l 5 1 0 D/J>*«/>48 

a<D-fe;H 5 2<D*t*»?^ii#tiiUT. IBfii-r^ 
SfBgtifSSKJSCfcgfifcfT?. 04 (a) *>U 
Xn-y* 1 5 1 V>tE±mic&it£>t\T*3*>m&T*7ii'£tl 
tc^mmUL 1 5 3 W7u 7^15 1 ©^TPSfc^ 
■li-etiTfeO^lST-^nfc^^tti 5 3i:<oroo 
5 3fc#03S«ftT<r>a. USSlcti. &3£« 
«o<H~ b^D7>i 5 irt»ct±> IE, *j±PBk:^ 

<Ef*. BP** «®WteSSSRrfi6*«/J^(SW£:S-lr^l 
5 2 LTgWfcfr 5 <DT?«fc < , 

ff 5s bfrtW— fe^ny jr 1 5 1 rttf^SPMftl 5 

4 (b) fcavrj:?^ co**ic«ra£ftfe£mxs 
WlSTftt, 0«<osfi*«3e-r«BaBf/<*-v©fi 
Jlfcf-y^Pli. it&f&fcSv^c*, B*r«*ifc 1 #JfeL 

<D7£J&, 04 (c) K5?r£9lC, £88*6^118 1 5fr 

zwmmyt l 3 *#f/£-r s o l 3 - o 1 wt l 

3- 1 i:**ay9/4S«ffllc«ffl-r*fc*»c«4, 03 
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t±x 2 0~1 0 0)imifit45. 
[0 0 6 4] <k»3||«:ttk:»±. ±j&<Ditmi<QM&tm 
mics i n e = A/Pfc*98lS;**i3a}Srafie»co 

VTtt, WHf/^-V©aSe-v^P^-b;H 5 2 left 
tS-b/^a-^l 5 1 (D±%t<<Dit&\cfcKr±2< 
ttS&tttt* *LT. Cttfc*MSLT> ± 

5S©JttWM>»frfc|SiMilCd- f • tan8ti!)«S 
2ttSO20fcL3-Oi:l#)fcL3-l tOEfSdfc-p 
IrVTtt, mWk&B ffch« <«:8&tttMB<*S. &o 

€ TORI d < T*€ s . 

[0 0 6 5] ffi, JglgMaBttTH:* l*)tL3-li 
LT«> £Hft£!Sg§l 5T4US4O01ML3- 
1 ©5-6— 3<B#%te«-rSfc©i:LTVS. 

[00 6 6] 0 3Rtf04JC^bfcJ:'5»Cx ^ 1 HftftB 

ito^T ujtttMi: mm&z t s c t anrtfrei* s . 

20 [00 6 7] 05^e>09^#figbT, C^JC^ftlSSB 

m i iOBS»o3S>n3»eMS 1 5 a-t^vxo >y ^ 

1 5 1 <Dm$JklS— o©-b;l/7P y ^ l 5 1 ic&S-fe^ 
1 5 2<O^fig*^-T0SW :s Fffi0TfeS. 06l±, 
•b;l/Xa ^ 1 5 1 fc*ftS-r5*o^£JEgJ8#2 0 

o±oi^-ffi»finstc»-rs i iaiB«ffis^©^¥ffi 
i 5z*7ttm5m s mm-vibz>o 07»±, pi— t;i/X 

uy>?\ 5 1 k:^-r5*ay^AfBS<«{*2 0 0±<0 
30 [3I-fB@^iSk:Wr5 2 ls!S<DieSN§©gilPi{ft 1 5 3 

£jjvr0iS6WB0-e;fc3o 08»±. 1^— b;^D?» 
1 5 l lcttjS-r5*n^Ag@$itft:2 0 0±cDl^— SB 

•fWtettir* 3 0B©fssii^o^#tti 5 3^^-r 

0SCW ;! Fffi0TfeSo 09l±x l-b^^a-^.l 5 1 
fciftS-T* *n 2 0 0 lOi- IBSfS« 

£2*r S 4 0BcDf5g^<O^S*fii 1 5 3 fc^^iCtt 
¥®0t?*5. 

[ 0 0 6 8 ] 0 5 fcjjvr.}; 5 ^SfiJgSlT'tt. 
ft^SISl 5«\ CT^tf. «£6 5ffix«6 5(!£>-t;l/:/ 
40 D«/*15l *-&A/-e*S<, fLT> #t>K7a-y ^ l 
5 1«. 0d*fcf. «5ffixg|5ffl<D-fe;H 5 2«r&A,T? 

[0 0 6 9] 06t^tJ;5lCx #-t;V7o-^ 1 5 1 
fcttlST 5*n^7 AiBg^f* 2 0 0 Jitc=&fE^HSEtc 
*hTS 1 EBOSil-rsiS^ti, ^;V7u-^i 5 l 
F'3k:fe^50tpfHaT^Lfcfilf4<lx«4ffl<o-byH 5 
2^545i:*lt^;V7a-yj' l 5 l rttct\ 0*^ 
iPS»c^e,nfc^#ffil 5 3fc*5^T. ^S^fffc 
n5. EP^x ^S*ttl 5 3SH:. 0XBl<O2lf- 

50 ^%^-rfB@1f^k:^C^iS^ff^n, ctoi^ts 
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(9) 

IS 

mttitcm^th 3 t&m&L 2 fcOTSHc* *n 

y^±&mmti2 o otc«-rsiss^?ffcns (0 i # 

SO o 

[0 0 7 0] S^THTt^ti^K, 2|aiatDSS-r 
&*.)V7tiy5 1 5 1 rtfc*5»50ce§Sgn? 
^Lfc«4<@x«f4<@©-fe>H 5 2*>C.*Sk^lC#-b 
;l/^D-y^ 1 5 1 rtfcT, H^±Bik:$-e-c,nfcS§i 

#S3JtL 2 tOT^Jci t5. ^ny^AESi^{4:2 0 0 

fcfctts i iHiBi:[Bi-ia^nsfc^trsEg*^^n 

5. 

co o 7 i ] ^T08fc^-r<fc^fcx 3@i©eg-r 

SlSfcii. §Wd-^ l 5 1 rtfc^3^S0*^T 
^bfc«E4<@xS4<l©-fe;H 5 2fr£>*5fc#»c3-ti 

^d»^ i 5 i rtic-c, 0*icTPiitcs-a-c,nfc^ii 

#JiftL 2 £<D=FgHc«fc *K *D^7ASS!«ft2 0 0 
tefctts i HJBRtf 2|elB£^-fBS^ig»c*J-r5fEfi 

[0 0 7 2] ^->T09fc3jVr«fc-5^ 4IHB(3DfB^-r 
SISKli, S-fe;l/^a^^ i 5 1 rtfcfett-50(f^T 
^bfc«f4<lxfi|4ffii©-tr;H 5 2*>e>*Sfc«ti:#-lr 
^oy* l 5 l rtfcT, 0*£TB?k:^-££,ftfcgi3 

15 3Sfc x 0Xttl«2fit7 ; -^%^-rffi@1t^JcfS 

mm L2t <oT^fc<k k> , *u?^ L>m&&# 200 

[0073] mvcm 1 sissjBanc^sfsssMsst/fB 
5. cc»c, bii oii. —zxD-tjvyo-y^izmf^m 

5 1 68W£>J?8Bg^*— >^^z)V^tiy^K-^^Xm 
L;fc0TN&5. 40 
[0 0 7 4] «±06*>e.09fc^LfcJ:3k: 1 @B~ 
4HJB<0feg«. H~fe;I/7oy^l 5 Uc*fJ£-r5IB 
g^lgt^LTafeTfffenS*^ 01 Ofc^Lfcfc? 
fc, #-fe;l/^a '^15 1 ©EgpstcttSf 5-fe;l/ 1 5 2 
c fcE-3T«*4r, 1 ls]g~4 BBtDfB^SfeTff^ 
ft5C£ ti&l,\, ffi^T, dne.iDE3PS<D-lr;l/l 52c 

[0 0 7 5] sRt,Hi01 l Ic^LfcJ:-?^ |^— fe;l/^" jo 
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uy>?\ 5 1 ft <Q 4 1 5 3 TSfeTfBS 

5. Lfr5lc, cn^fflWB|/^3f— 0^©i:^3?) 

« "sr ^ "0" xi± "1 " ) "Ci&Sfrfcl^T 

t5. 8foT, JKDi-ptH— b)\,zrvy>7 1 5 1 JC** 

f?£8Mlc<i:5?f£Btlctf. ESff^fcbTHmcB^ 

[0 0 7 6]iiff, 01 1 ff©WB&/^^— VPAT# 

i o^&fcti, i ®B\c%m-£titz.mmimcDmii. 

"l" (Bf) -p'* 5. 2HB~4|llBfc:E8Stt;rcfafiS 
i«Oitt> "0" (ffl) TifeS. 01 \*oy%m>li* 
- VP A T # 2 £D^ta. 1 HIBICfBgSnfciSStt 

igoffitt, "o" cw) -est), 2iaafcfss«nfciE 

S1t*8<Dte«. "1" (m T?St». 3l§IB&tf4[HJB 
K!ES*2ft*:iEgfS*fi<Z><!ti> "0" (W) "CiSS,, * 
01 1 VP AT# 1 6<9i&&k:«\ 

1 0BKEg*n;fcfi2©1t?B<Dfiiti. "1" (M) ~Z%> 
K>, 2|HiBtcEg$tifclBS1t«Offitt. "l" (Bg) 
TS5> 3lHlBfcffi@SSnfcfBg1S^i€>ffi«. ro" 

(W) 4@Bk:f5@«nfci2Sltai©ffia, 

"1" (Bf) T**5o 

[0 0 7 7] coi^*WBf/^-vi:«ieg«®©ffl 

mssm. tmm, mm, sc¥«m£^« 

[o o 7 8] is$k MEic*a^?ACmKMe2 oo±fc 

Tl±^ SH^iggSl 5k:i3^SBaHg''^5'-vi:l5I«fD 
^7AIE^«:2 0 OitcfES^nST^^^-ve**: 

[0 0 7 9] in^T. 0 1 i ta, ^-n-Fn^afy^^ 

— Vfc45tt5BggB<7>fi;D{fcH4 0 Oi'AT^JtiT^ 
5. C<DJ:'5fcS£»fltS4 0 0«, VF^t?, ffi 

•3fEMJiss©rts*#^-rsistv ^ES^(a^4 o o 
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[0 0 8 0] 01*[>&01 lWKLT. &Ut<D 

tiQ<mLzt\iti&me&<ofrv?7h&mm 1 o o 
[00813 zvwmic^ u-*fge 1 1 «> )®E 

ftLOfcSSSU tf-AX^y y*l 2tt. JfcSBfeLO 
^#*L lRtf#S»feL2k:#l8-f ..5. ^UT, « 
^ftLlli, U^Xl 3M1 4fciD^ra)t^lSSSl 

s^ns. -rstx swftgpgi 5 a. gnats rs 
ct^wny^i 5 i rtic^a-ra 4<ix 4<@© 

■fe;H S2«dWttl 5 3tVX (BI6^B9# 

7- 1 7 nfc#IBftL 2 t#fc:*n^AiE§i 
&#2 0 0<Dffi^#fc!>8*h£tlS. -TSfc. £t\Z><0 

^oy^AiBS^ftS. C©«fc-5fci2g«&fl^ PB— • b 
*7D^ 1 5 1 £J#S-r53fcn^.kffig{g#2 0 0 
OPl-eS«S«k:«bT. 4»g<D£SS#{fin 5 3T*<0 
KHSftftflrafeL 3fci S 4 HSfeTfr^nS (06 
J&»609#SH) o £<0&. 10<DfE0H±, t£6 5<®x8t 
6 5<@<D£-tr>l/7"n>y* 1 5 1 fcOV>T^B$JC?Tto*U 

£-fe;l/Xn >y£ l 5 l t£&zmft&&t>^ &nic 4 0f? 
tons. 

[0 0 8 2] c©SS, ^^-|BS^«»c»bT, 0 

frfeftSo ?LT> C<D J; •Jfcsfcn^AiBStf. £T 
O-lrrt'XO'y* 1 5 1 fc-p^->T^»cfT*>n5<DT, 4 
0<9lll$#£i£*&imc.fct), 6 5X6 5X4e-vb© 

5. 

[0 0 8 3] C<D.t'5*f2gS6f^tffc. 04»c^bfcJ: 

< , i2s^«tj:<3^5 1 &ymwmwt<D o s 

©«fc-5fc*a^AfES*fTS.Sc:fck:fcS. Kot« 

t, tegmm&frz < loo, i5gsnf*is«)sct^ 
[ o o 8 5 ] m i $&m&r>i±&\c, &m%&mm 1 5 
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ftJgpSEl 8»cJ:SSJffii*SttT, gSPittl 5 3 

-c, eMme^r 2 ffif-?icsuT 2 msm 
-rs,, iot, 2fit^-^^-restts^ hs&t 

*ay^fE§JSI#2 0 0»cfEg-CS&o flU 

jgsiTtt, ^wftgngi 5 it, fcmmmi 8tc*s$i 
»*sw"t\ ^n#ffii 5 3©#^-e, eswaoavr 

^•7AfEg&#2 0 0 mEgTSS. 
70 [0 0 8 6] ft. *ay^AfegJK#©*mi: LTtt. 

[0087] (*n ^ Affi^MHO^ 2 HflSm) * 
^<9*a^Afi2»gB©Mi2fSfi6^k:o^T0 1 
2Ktf01 3*#MbTSiWr5. CCJC. 0128. 
m2^S&gSgfc:*5ttS-ti;l/Xa «y trRUmsmtiL**-? 

feS„ 01 3t±. M2^S80BSlT'SS«nSRltgttO# 
SffiSoDWBg^*— VO-5S4 2^|CDMBf/<^— V^r 
&-b;l/^a y ^tc^LT^b/£0'e«S. 

[0 0 8 8] S2^Sa^tt> m 1 SISSf&ffifcJt'VC. 
^HJt^ilggl 5fc^t5. -b^n-y^l 5 1 rtfc^i 
S«nS^IS#{ftl 5 3©«§fig^S«:5. flfi<0^fcO 
^Tlis mi^KS^fiit^'efeS. 

[0 0 8 9] 01 2»c^-r«t^»c m2$ZffiBt®V1&, 
«5<Sx«|5{l£D-b;H 5 2fr545t;V70'^l 5 
50 1 fcfcfLT, «E3<@Sr/«t3{@W-b;l/l 5 2^45^ 

^#ffii 5 3' tfflG&strnrtS. Bi— b;i/ 

7"Dy^l 5 1 rtlC. 9aS©S^(ftl 5 3' 

[0090] <toT01 3 tC^-T ct 5 tC. cn59lS 
<D^K#fiCl 5 3* 0Difi-&^-k:*t). b;V7a ^ 

1 5 l fc»*5-rsH-fBS®iSk:»L,-C9lHl<OfB^a 
feTfftonSCilci-pT. 4 2I5<DMIS'^-^ 

40 [009 1] Cn^©»^-VlCO^Tt)v 90© 

[0 0 9 2] *fe0i 2Ttt. =&-fe;H 5 2k:WiS-rs 

^is^ffli 5i3%, $=gitt£<z>as!#*rt?^LT^ 

So dCJC^S^ttl 5 l<0llf^5# 1, #2 X 

#3, -a, — f?crtfc^e.s^fio±fT^e>TfTk: 

SO lR]^-5^ll#{tl 5 30Mtflc«bT^#L-/c^S^ 
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TfcSo ?LT, mz.lt, &±m<0-bJVl 5 2©STOfC 
«fc t) , # 1 §S<D3?IPiffi l 5 3 T*e@5£tt;tee@teffi 
<om:^^imvM>K>< fe±«Ot;H 5 2<DBPgk:<fc 

•? , 3 s s <omm&tiL 1 5 3 T'isss nfceisi*B<oB 
7 s s^mmn i 5 3 -cisss n^ssisstoMt 

£3TtiVfe9« ^TIHO-b7H 5 2«DS8BHc<fctK 9# 
B<D^iPM&l 5 3^eg*Sftfcffig1tffi©te*1#5£aI 

#2, #4, #6Rlf#8SlCD^^#tftl 5 3T 

5 1 <9*4>»C{fcB-r 5-fe;H 5 1 fciDx-St, # 5#B 
©^fPKfcl 5 3-eiBS*n«:l3g1f««:^-e$So 

3* <omm&t>\ #-b;ufcttffi-rsffi«fcSTn*a6oo 

[0 O 93] COZloK.. —'. 0<D*tf\,7u >y * 15 1k: 
*5^T. 9«giO^¥tll 5 3' fcflJ^T 9 iHKoili 

TS, *Dy^Affig&#2 0 0±<9iegSgiglC, 9 If 

[0094] 2rax.T, WBS/^-vo^^iB^Jca 

5#g©gS3JtMfri 5 3 (IP^, t;l/7n-^ l 5 l <D 

-fe^D 9 * 1 5 1 <D*4>Mifi<!DlK3<@X®3^1fl!5-fe;P 
BP#T\ (1) #1S@, 2#B&tf# 4SI<D^S# 
{fcl 5 3»Cfc5fetL (2) #1S§; #2#B, #3 
#B, #4§B&tf#6B<J9gSPMai 5 3tJ;Sf3 

(3) #2SB, # 3#BRtf# 6#BfiO£fPiffi 
l53JcJ:SfBS. (4) #l#B. #2#B^ #4# 
B, #7#B&t/#8#B^ig#ffil 5 3»c<fcSIB 
S» (5) #1#B, #2§B> #4#B> #6f§, 
#7 SB, #8§|, atf#9SB©^Sa#ffll 5 31C 

[0 0 9 5] JW±B1 lRtfBl 2l£7jkLtc£.5lc 1 @ 
B~9lHlB^IHS5a, B— fe;K/n-y* l 5 l icftfc-t 
SB— ffigffitg»c*fLTg*aT?T*>tU 4 2S9©fiHBi 

Bf/^^-vA^ieg^nsctfc^So coifed m&.?> 

« » 9 usfeTfBS? nrcmmmmv z <om^v^> 
5, Eeommimi)^-fti<om c tit xa "at , & 

Mi "0" X« "1 " ) -pfeS^lf^T'^So fifo 
«KfifcTfagSLT^ ^O^U^Ag^gBlCJ: 
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[0 0 9 6] SS<^±, S&aLfcSEJBflDSSfcfTfcfc^ 
iHIB~4|5iBSt/6lalB~9SB<DE§«> B 
— tr^u >y * 1 5 l tc^-TSMI-asssiStcJtbT 
SfeTfrfctU 9m*)V>im'**-^<Do-Z^-ftifr<Q 

$>t>. znmmim&^Ttvom ( -w- x« "ur , 

i£<,H± "0" Xtt "1 " ) T*«*>*1#^T-#S„ 
70 [00 9 7] fiSk ^2SIM«fiS»C^S<l<Oi-5ft^- 

■b;^n.y* 1 5 1 \c*n&?%m-&mm&'^<D&m 

ny* 1 5 1 fcoi^THBStefffctU ^-b;l/^D-y* l 
5 1 !C^S^iaS^M51JfC9Efft3tl5<, 
[0098] (*ny7i,fBS^B^3^fii5JBSD * 

1 5 1 fc«fS-rS*oy7AE©iKf*2 0 0±<3Dl^I— te 
20 SfSSJC^-rS 1 HJB©iSgB$<D£!|lii&l 5 3"*/T 
-T0^W¥ffi0-efeO, 01 5tt, ^3SlfifiJgSlfc*^ 
S 5IsIB©fa^ffl^ia*{Si 15 3" Sr^THiSlSWB 
0T'S3„ 

[oo99]i3 *ss^i±. m i gua^flst j±^t. 

SK^SISgl 5IC^5, Wa.y*l 5 1 

^snsiEaitti 53" ©«ifig^s*s. m<ommK. 

O^Tl±, Ml^SiiJg.«^|Rl«T-*So 
[0 l 00] Bl 4Slf0l 5k:^-TJ:^Jc:, S3^SS 
JgSgTli, IK5j@x#|5<@<0-b;H 5 2*>6*S-b;l/7 
jo d^isi —m<D-bJ]/l 5 2*>e,*5^i@ 

mtftl 5 3" WmfcZtlT^Zo £<r)m&, PI — - b;l/^ 
a-y* 1 5 1 rttc, 2 5aS0^S#fill 5 3" 

[0101] C<D£5\cgffl)£til 5 3"*MH^flD-t;l/ 
1 5 2^4oTt., |S|— t;^D- ? * l 5 1 f*i<Q$Em 
mtiL \ 5 3" lcJ:«eB«^Kn— b^a-y^lc^ 
-rsm-f2S^«fCitLT2 SESfeTfT-?©-?, fgg 

[0 102]^, ^3H5S^SIlc^SCtDJ:3^|5l- 
^0 *;V7*d <y*i 5 1 teti&t 5ra-fSfi^«5's<ofeS 
SiHfiS^Slo^&i:|5|«k:»$b<»±, ^-fe^ 
a -y* l 5 i fcov^^Jcfr^tv 4**70**1 
5 1 lc^5|SI^ffi@^M?iJlr2 5[HlfTt)nS. 
[0 10 3] (*a*-7AESS^B^^SD /Si, ± 
^#SI5SJgfigt^UT, *o**7AIBS«f*2 0 0k: 

tf, U-fMl HgVtiUvXl 3. 1 4. 1 6m<0 
50 g^J&taLfct), *n**^AfES&#2 0 OfflflCD^fi 
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[0 10 4] C<D£5l£ft&&W.y3j£,\CttZ.Xl8.W±1m 
*1\ #jfc#L2©<M££*T£gfES£fT-5#!Sat 

[0 1 0 5] SfcCtt^a^lcttATsE^tttnA 
Tx #58ftL2<Dffi4Sfc£*T£fiISg*fTd#!8>tig 

#Sa?tL 2<DfiipS%SMbTx tKDS'PSS'Jfc. 1^— IBS 
®«»c«LTafeT±feig««D*D ^ AfEfi-fcfT *tf 

[0106] MJCtin&^fi^ic^^tsEvttin^ 

if> m^t^3tt<vx&&m*&mxL2<DX8&\cw. 

ILT, #M)tL2«ig:M«SI*^MbT, 
[0107] Mfcctie»^«^CU:«^.TiEvH±ln^ 
If. U-*f&Bl lggWiLOOCl 3, 14. 1 6m<D 

yt&&m*maistc*). *ay^2»fss&f*2 oom<o 

[0 10 8] Cti£><0&jmmc&tti£. 

[oio9] (*Dy^ixS^B©ii«S}gj^) 
LTUiwrSo ccic 01 6 a, ^s&jgfgic&s* 
[oi io] *mffi&&\z&z*o7^i*n£.&W3 o 

o «. ±3$Lfc#iJ&g<iS<9*D l o o K 

,fct>fE§S£n**a^l.fEgS.tt2 0 OfrSiSgfitfS 

[oi l l] 01 6fc;5Vr«fc3k:. *n^AS£gS 
3 0 0(i> SfeMM^L 1 Ofc*u^2»feSi6.{*2 0 

ffdfcSU— tf&B2 1 fc. S^BSWJtL 1 0**0^5 
Affig®S{*2 0 0»CS¥<S7-2 2Rlf2 3i:. *nf 
v 242S«tt 2 0 0 2r>&<D. H^SSWJtfcS-^ < 
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«r»)t-r51-'>'X2 4t, gSUVX2 4 ^UTSSfeJt 

l 1 1 z&tttz&wsmz 5 t. ^S3tsnfcs^t 

L 1 1 K.m-3^T. *Ojr?£JBMK4*2 0 OtcSfeT 
fBS$nfc^SoieSMffi^*>«rK*lt«lfWJSH 2 6 

[0 112] £ftHB2 5«. «*.«7*h^*-K 
7W. CCD (Charge Coupled Device) §=Srg7u1? 

[0 113] gUR&B2 6«. #£L<«. MAifHl 
70 0&&B1 Sfc^L^W^^^-VfcSS^ttl 5 3 
OJMil 5 3" . 15 3") lb.VW&£.m&mi&*)$£ 

[0 114] 2}t5fe5SJg/rS<o*a y^AH^SS 3 

0 OODlSflFfcO^TlttWrS. 

20 [0 1 1 5] HI 6»C*5l,>T. ^tDmYtmclZ, V— XT 
SB2H4. 5^-2 2M2 3%ST, »£Bgfil?)£L 

1 ot*n^i2 ooicjEMrre. -rsi:. S3t«B 

2 514. *O^ixSSji«t2 0 0tefe»tS, S^fiSM 
#L 1 0»c§-3<S£3fcL 1 l^S^TS,, ctKSS 

#l 1 n±. i2g^jc«^s#Bg^ic»is-rsfi^fiaM 

#L 1 0*^ay7Af2Si^f*2 0 0\c%mt£fttc1&te- 
£U5, O^OtlE^il^^©iS^)t*HTfe5. * 
ay?&Gflt«>ttmcJ.!K <KO*34fl^eL 1 1 
«. El 1 tC7jkL1i$fflZtlttm*&tL 3 fc^«OWBS^ 

[0 116] <!CD^tSB2 5lCJ:*>^2n 

Tf2fifc£ftfc&Si#{ftl 5 3 CAvai 53' , 15 

3" ) i:#»c* m&®mmncm®zn 

SEfBfis*nfe*a j±mmm# 200 ictes^nfc* 

40 [0 117] c©<fc?fcl3-fBfi^«fc:*rt-S£feS1t 
fflcDB^ti, U < t±*o 9=7 LSimmtiL 2 0 0 ±»c 

jsif%£m&mt&\c-3^Tfflmcfit>tiZo erne*. 

CO 1 1 8J H % *HK5«SS©*n^AS*ilB3 0 
OTti. ^^B2 6t±, S4.^L 1 1 ICfe^SBggPX 

liwspoaivfitB^siai Lfc o s l, < M&ytm*&m 

<D£-3H:-rntf. 01 1 ^#58LTSiMbfc*%W«0 
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ffi&B2 6tt, -b;l/7"a-y^f*3©0!Iiltf 4mW<Z>m%ffi 

*«!otuk co<t5frntf, 0io^*#sab 

CO 1 1 9] MtC, i8SgB2 6«, g£ttL 1 

[0 12 0] #fgf|II«, ±^Lfc^JgSg»cfil6nSfe 

[0121] 

ffcfeRlftgT'feSo *fc#k:, ft^»c*3tt.5ffl;m*Kt/&0 
[@ffi©ffi#*UiW] 

[0 1 ] *fs^©*n^AiefiSiB<Dis? i *es«ffic9 

±«=Kfig*^-T 7a >y * 0T-& S. 
[03] ttt^£&tf32M£138<aH3;ft¥SB (0 

3 (a) ) , ^-©0s:w*gp^Bfffi0 (03 (b) ) a 

*:05£6WiB0 (03 (c) ) -?&S„ 

[0 4 ] If 1 *&JgSlk::tetf 3£HgSiBC>0i£fi9¥S 
0 (04 (a) ) , ^©0SW*9J»»f®0 (04 

(b) ) Rtf, ^l^SSJgfigfcfettS^n^AES^ 

Xi:©H«?:^Lfc0^:W I F®0 (04 (c) ) "V%> 

ess] u 2mmmci3ifz&fBm&m?&tc*3tf s-b 

[06] HSISSJgJgfc^SIU— b;W7n>y^tc»^: 

B«oe©^<o^ia^(4^^-r0^W¥ffi0T'fes. 

[0 7] B l JUBBIBcfctt-sn-" k*7 > Dy»lctt& 



(13) 1tP20 03-3 3 7 52 3 

g QGBttOSRJittt&K'r 0x£6S i F®0'e<6 s„ 
[08] BigaS&JgBfcfcW-si^— b;l/^a-y^»cW*5 

[09] mi«6?gfiS»c^sra— byl/^D-y^tm 

SOfS@S^O^II#tt^-r0iC« I FS0T'*S. 
[010] HSUSgJIltfeftS, — ocD-bil/^n-y^ 
10 tcfe^SE3PB<0WBg/<^— v%^-T-lr/l'7a-y^fl!>0^ 
W 3 FS0T?S5o 

[0i i] si^ssjgjJSTias^nsRrHHtflD^s i 6 

[01 2] ^2j|fia}gSltcfe»S-b;V7"a-y^St;^iS 

[01 3] &2&tmf&-um®ztiz>*itm.(!>mzm&. 

7o>y^k:«UT^Lfc0-efeSo 

[014] m3nm&mcmfz&r£immm<D : b>\'-7 

[01 5] M3*SSJgJ!llc^tS5 0B£OieS^©^ 
#(4^^-T 03S^¥B0T-S 5. 
[016] #^<0*o^AW£iiB©f!lM^<D£ 

1 1 -U— IfgB 

1 2-e— uxyvvz 

13, 14 t 1 

1 s-snmseiui 

1 7 - - = 

1 8-MB8B 

2 1 -U-^B 

2 2, 2 3 -5^- 
2 4 - UvX 
40 2 5-£>feSB 
2 B-BOdtB 
1 0 0- -*a^ASSBilB 
1 5 1 ••■b;V7o-y^ 
1 5 2--b;V 

1 5 3, 1 5 3', 153" -&mm^L 

2 00 -*n^9IJBMif|s 

3 0 0-*ny?A»S«I 
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